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Ls cuts slits in stock. Charles 

Emerson 

How to machine nodular iron (charts) ... 

How to sharpen end mills with etcentric 
relief. —_ Baker (Ref. Bk. Sheet) 
(tables 

7 tatie cuts rubber. 


Machining a ‘parabolic c curve. H. ry 








NAA tests pick tools, angles for Ti (MR) 
New automatics cut radar parts at 
Syivania (MR) 
1964 production preview — Technical 
outlook — cutting (report) - 
NC speeds cutter positioning. Kioch & 
Patnande 
Predetermined surface finish settings 
possible (MR)... ‘ 
pen drum puts ‘automatics on short- 
run jobs (MR). 


Tents tool cutters rotate for chip 
thickness (MR) o.oo... ccccccscecceeseenreneee . 

Tests tell about machining nickel- 
chromium alloys (MR) 

Throw-away inserts made of high-speed 
steel (MR) 

Tips on machining titanium. B.E. 
Kier 








ternan ° 
Titanium machined like aluminum (MR2.... 
Tool life in Ni-Cr nes. C.B. oesenand 

(charts & tables) . dies 
ie presetting cuts. idle time. R. x 


Cylinders 
Die cylinder works on netrogen instead 
of air (MR).. ram ‘ 
Hardening thin-wall cylinders hitianeenesiten ‘ 
Salt-bath furnace line minimizes dis- 
tortion in oe thin-wall ston 
liners (cover) .. sie 


Czechoslovekie 
Czechs ready a $1300 car. F.H. Baer 
Machine tool industry pushes standardiza- 
tion — Brno Fair. Fred Saer ...... 
i s brings Skoda machines to the 


June 8-81-104 


June 


Aug. 31 


2 
4 


Nov. 9 109 


Aug. 3 
Oct. 12 


3 
3 


Apr. 13-149-156 


Aug. 31 
Mar. 30 
Aug. 31 
Dec. 21 
May 25 


Mar. 2 
21 


Dec. 7 
Jan. 20 
Dec. 21 

6 
Oct. 26 
Dec. 21 
Oct. 12 


47 
59 
63 
70 
57 

3 

4 


4 


Tlusty (charts) (report). 


Diemonds, Industrial 
Coarse fine diamond layers promote 
grinding (MR) 
+ - trues shaper table. J. Brown 
) 


New idea in diamond wheels 
Optics for precise machining 
A. Waigandt 


Die Casting 
— ama its piston line. Charles 


How tay stamp those new SS razor 
blade 


How to i out split dies. Pablo Dryere 
How to ‘orate a shell rim. 
M.J. Goldstein 
Missing a good casting bet? H.E. Trucks 
(charts & tables) 
Progressive die makes an ‘eyelet’. 
Loeffel & Zug 
SATS MATS die cast in aluminum (MR) 
Tracer, NC, or EDM. . .which method 
for die-sinking? P.A. Ropp & others 
Water-soluble die casting cores (T) 
What causes die erosion? (T) 


Die Casting (see also Casting) 


Dies 
Brake bend of comungae parts (tables) 
e 

Changing big aay in an hour 

Chrysler will instal! three NC diemaking 

machines (T) Nov. 

Die cuts miniature bolt heads. J.S. Brown 

(PI) Jan. 
bic forms spring clip in one stroke. 

P. Cady (PI) 

Die repairs a Fen thread. 

D. Kimberling (PI) ’ Apr. 
Diemaking with an oval chuck. 

M.J. Goldstein June 
Die-set bushings speed up presses Mar. 
Dies for medium Pry are cheaper, 

lighter. Rupert Le Grand Jan. 
—_ - has unusual features. B. Jones 
How to lay out split dies. Pablo Dryere Aug. 
Movable dies —_ separate operations. oe 

‘ 


S. Cooper ( 
Movable o~ permits handling several 

parts. F. Rush (PI) Aug. 
—_ ing bolster cuts OBI press die change te 

y 

Newt light dies designed for medium runs 

(MR) Jan. 
NC diemaking in the auto industry (T). 
Piercing die for thin stock. F.C. Fehely June 
Press line features five-minute die 

change (MR) . May 


rapuahe die makes an ‘eyelet’. 
Loeffel & Zug Dec. 


(ed) Editorial. (MR) Metalworking Report. (Pi) Practical ideas. (T) Trends. 


Basic tips on gun drilling 

B.A. Holmstrom . 78 
Cross hole drilling made easy. E. Wragg 

(PI) 80 
Cutter solves drilling problem. 

M. Bouyer (P!) " 70 
Drill 0.35-mm holes automatically 

Rupert Le Grand ‘ 58 
Drilling and broaching done on one 


machine (MR) 3 
Drilling improves V-block, H. Koslow 
(PI) 70 


20 151 

(report) (tables) a 
Gamble on N C pays off 6 65 
Gun drill is four times faster. J.M. Kemp 3; 3 
—— ay! 1s uses NC on circuit 

3 

How to 4. as use spur bits. R.E 

Clement 13 
—_ rig drills off center. H. Koslow 

(PI) 


Drilling malleable iron. H.J. Heine 
(charts & tables) ( Ref. Bk. Sheet) 
Fundamentals of HSS cutting tools 


86 
Metal removed in drilling. T.G. Hicks 

(table) (Ref. Bk. Sheet) , 83 
NC drilling machine — 250,000 holes a 

day' George DeGroat 90 
Seal helps clean up gun-drill jobs (MR) 3 
Sensitive head fits radial drill 

H. Koslow (PI) 
Sheet metal drilled safely. K. Gupta (PI) 
Straight-line drill features spindle 

gagging (MR) 
Tape machining of stee! beams. George 

DeGroat 
Trigger pressure determines drill speed 

(MR) 


Ultra-speed turbo drill, only 3-in. long 
delivers 300 tiny holes per minute 


) 
US joins a revolution in drill making 


Dri ves 


Drive system does away with gears (MR) 
Threaded inserts are driven in punch 
press. F. Lettino (PI) 

The ‘why’ of machine too! behavior 
Jiri Tlusty (charts) (report) 


Dynamometers — Cast nylon takes on new 


job 


Education (see Training) 


ei . 1 and Eel. . ‘*% 7 
Automatics for microwaves — Hardinge 
direct-setup automatics 
Contour tracing. DeGroat (report) 
How to calculate blanks. Jack Benson 





Dec. 7 100 
June 8-81-104 
Aug. 17 84 





January to December, 1964 


Machining a parabolic curve. 
merson , 

Micro-machining — for tiny parts, think 
small. Lou Orlando 

Modules by the millions — giant step 
toward computer miniaturization. 
Anderson Ashburn ‘ 

Molding thermoset plastic. 
George DeGroat ‘ : 

NC as a job shop tool — making replace- 
ment parts for out-of-production 
equipment. EV. Hulen 

NC drilling machine — 250,000 holes a 
day! George DeGroat 

Photoforming parts from foil 

Plant plastic shop takes on outside jobs. 
George De Groat 

Plastic fixtures for little parts. Eaves & 
Bartolic (chart) 
x: ‘Siamese twin’ four slide. Henry & 
Schneider 

Tried steel rule dies for piercing? 

Two-axis tracing on short runs. George 
DeGroat (table) 


Electrical Machinin: 
oo for  Riox wheel to Norton 


ECM unit is largest one yet (MR) 

EDM: the state of the art 

EDM tooling ideas (MR) 

Electrocoating: Ford’s giant step in 
painting. 

Electrolytic form grinding — dressable 
wheel could be breakthrough 

Electron guns for resistance welds 

High-accuracy machining with plasma is 

FM (MR) 

Power supply and wire drive 

Rolling mills may use electrified gas to 
coat metal strip (MR) 

Tracer, N/C, or EDM...which method for 
diesinking? P_A. Ropp & others 

When tools made by EDM fail. Wendell & 
Walton 


Electrotorming 
Electroforming of aluminum optical 
components (T) 
The why, where and how of electro- 
forming. A.D. Squitero 


Electrolytic hining (see El 
machining) 





Electron Beam 
Electron beam deposits aluminum on 
steel strip (MR) 
a welding goes portable 
(MR) 


More jobs for electron-beam welding (MR) 

New tools open new fields for electron- 
beam welding. J.R. King 

Walking seal for E-B welds 

“Walking seal” holds vacuum for E-B 
welding (MR) 

Welding spotlighted at SAE meeting 


Electron Beam (see also Electrical 
Machining) 


Embossing (see Stomping) 
Engineer drawings (see Drafting) 


hile M, £, 





Engines (see A 
A vi 


P 9) 





Etching (see Chemical milling) 


Explosive forming (see Forming) 


Exports 

Export of used American machinery to 
Latin America, the Far East and 
Africa (T) 

If able and willing fed). 

Japanese push machinery exports (T) 

1964 production preview — Exports wil! 
be up again (chart) (report) 


rican 
chinis* 


US-Canadian common market? (T). 
US exports set record (T). 


91 


‘ Extruding 

66 AREF: a new way to bend pipe and 
tubing (MR) 

66 Cold extrusion. R.W. Perry 
What you should know hont cold 
extrusion 

26-NC21 Ford goes in for volume cold extrusion 
Cold extrusion versus automatics (MR) 
90 Cold refractory extrusion of tungsten 
66 tubes up to 10 in. long (T) 


60 
76 


Facing — Facin 9) head mounts on boring bar 
J. Waller ( 


Fasteners 
— molds made interchangeable 
(MR) 


Stitcher eliminates a bottleneck 
Thread-roll dies. Richard Carpenter 
(table) (Ref. Bk. Sheet) 


{ 


Feeding Devices 

Automatic feed for large lamination blank 

Blank feeder suitible for use on OBI 
presses (MR) 

os handles short lengths. F. Rush 
(PI) 

Heavyweight coil feeder takes on 'y-in 
plate (MR) 

Hobbing speeds and feeds. Herbert Gregg 
(charts) (Ref. Bk. Sheet) 

Holding uniform tension during die feed. 
J.R. Shaffer 

Liquid protects parts being fed from 
damage (MR) 

Mill attachment feeds metal strips 
continuously (MR) 

Tips on machining titanium 
B.E. Kiernan 

What you should know about press feeds 
and unloaders. Rupert Le Grand 
(table) (report) 


Fibers 
Ceramic fibers strengthen structural 
parts (MR) 
Fiber metallurgy...some extremely strong 
materials might well be possible (T) 
“Whisker paper” made of sapphire fibers 
(MR) 


Filament Winding 
Aerojet-General — the possibility 
of filament-wound _— solid 
rocket motor cases (T) 
Filament winding for autos? (T) 


Finishing (Barrel and Vibratory) 
The art of roller burnishing. Rupert 
Le Grand (charts & tables) (report) 
Electro-chemical way to get rid of burrs, 
flash (MR) 
Face mill roughs and finishes in one 
pass. H. Frommelt (P!). 
Hardening thin-wall cylinders 
Job-lot precision finishing. George 
Shaver, Jr 
Predetermined surface finish settings 
possible (MR) 
Rolling mills may use electrified gas to 
coat metal strip (MR) 
Tooling to machine spheres. B.C. 
Brosheer 
Versatile finishing machine (MR) 
Versatile oven bakes enamel! 
W.L. Thomson 
Volume 2 of Metals Handbook (MR) 
Finney, Burnham — Industry salutes ‘BF’ 
Fire protection — Bags protect sprinkler 
heads. S. Clark (PI) 
Fits — Expansion fits with nitrogen. 
T.G. Hicks (Ref. Bk. Sheet) 


Fixtures (see Jigs and Fixtures) 


(ed) Editorial. (MR) Metalworking Report. (P1) Practical Ideas. (T) Trends 


Flame Hardening (see Heot treatment) 


Forging 

Bolts made with 380 000 psi tensile 
strength (MR) 

High-speed forging doubles production 

Machining H11 tool steel. Art Zimmerman 
(tables) 

Nondestructive tests cut cost of forgings 

Radial forging of integral turbine wheels. 
R.W. Redlinger & others. 

Specials make turbine blades. 
R.L. Hatschek 

US joins a revolution in drili making 


Forming 

AREF: a new way to bend pipe and 
tubing (MR) 

Air-filled diaphragm supplies ram force 
on small press (MR) 

Carbides do forming, coining on thick 
stock (MR) 

Cold extrusion versus automatics (MR) 

Die forms sping clip in one stroke. 
P. Cady (PI 


y 
Easy way to age form titanium. 
R.E. Layton 
Electroslag welding of submarine 
bulkheads 
Explosive forming Saturn V tank ends 
Fastener molds made interchangeable 


Forming press with reverse design used 
in research (MR) 

Hot forming press has controlled 
atmosphere (MR) 

“Hybrid” machine forms parts by stretch- 
orming (MR) 

Knife edge holds work during forming 
operations. C. Bossmann (PI) 

Magnetic forming goes on the line 

Molding thermoset plastics. George 
DeGroat 

New way to round off sharp edges (MR) 

1964 production preview — Technical 
outlook — forming (report) 

— ~— scratching in cone forming 
( 


—s done on a production basis 
(MR) 


Photoforming parts from foil 

Plastic molds cut costs drastically (MR) 

Progressive dies with cam float form 
eyelet parts (MR) 

Skip oy eliminates punch changing 
(MR). 


M 

Spinning lathe handles large, thick 
alloys (MR) 

Tiny deep draws form hi-T alloys in foil 
stock (MR) 

‘Tube forming’ instrument cases 
L. Rubin 

Will it stretch form? Sawey & Jolly 
(chart & tables) 


Forming (see also High-Energy Rate 
Forming, Stomping) 


Foundry (see Castings) 


French Machine Tool Show — Third 
Biennial show (T) 


G 


ba 
ir and electronic gaging. J.J. Dwyer Jr 
(report) 
Air gage built on building block design 
Better ID gaging boosts engine quality 
Checking steps on step gage to 
millionths against master linear end 
standard (cover) 
Gage checks four holes. R. Isetts (PI) 
Gage checks parallelism. W. Asher (PI) 
Gage cuts grinder upset time 
‘Make the builder project manager’ 
Charles Emerson 
— for calibrating air gages 
) 


— gage checks thickness. R. Riker 

(PI) 

vo height gage eliminates averaging 
(MR) 


Where accuracy is a fetish 
Rupert Le Grand 


Oct. 
Apr 


Aug 


Nov. 


Oct. 


seé 


et Oe. oS 


«we wwe au a 


w 
— 


12-95-110 
eo 3 
31 54 


1 

9 110 
135 

88 

63 

4 

79 

3 








Goging (see also Insp 


Galvanizing 
Galvanized steel’s new image. 
C.M. Parker (charts & tables) 
Galvanizing lines strain to meet new 
demands from auto industry (cover) 


Gear Shopers 
NC gear cutter makes non-circular gears 


( 
NC programs elliptic gears 


Georin 
AGMA comes up with more gear standards 


Coordinated gear rating system (T)... 
Flame and induction-hardened gears, 1, 2 
(chart & table) (Ref. Bk. Sheet) 
international gear standards ? (T) 
Lead error for helica! gears. 
Don Goodwill (tables)............. 
Machine tool gearing manual (T) 
ae programs eiliptic gears 
Reverse motor and blades to save worn 
gear teeth. H. Miller (PI) 
Tooth forms for hobs. Herbert Gregg 
(Ref. Bk. Sheet) 


Geering (see also Hobbing) 


Generators — iaeineeateaten (T) 
German Machine Germans go 
all out for NC. “4 R a iitos 


Gloss 
Cutting threads in glassware molds 
Electron guns for resistance welcs 
New glasses turn dark under light (MR) 


Gless Fibers 

Aerojet-General studying the pd 
of filament-wound fiberglass solid 
rocket motor cases (T) 

Glass fiber makes handy drill templet 
R. Riker (Pi) 

Plaster helps cut amath fiber. 
R. Riker (PI) 


Graphite 
Graphite pute weld burns. 
H. Josephs (PI) 
Graphite valves handle molten metal 
piping systems (MR) 


Grinding 
Abrasive machining at work 
N.M. Gamache 
— mill does grinding. L. Lyons 
(PI) 


Centerless unit grinds OD’s and 
shoulders (MR) 
Cross emg makes lapping easier 
W. Keller ( 
| nd Alox wheel to Norton 
) 


Electrolytic form grinding — dressable 
whee! could be breakthrough 
Fixture grinds square bars. 
C. McLaughlin (PI) 
Flip oo automate flat lap 
S.A. Boettcher 


Gage cuts grinder setup time 
— billets right out of the furnace 


eum serves as planer. M. Bouyer (PI) 
Grinding wheel has cemented carbide hub 
(MR) 


Grinding whee! uses no arbor (MR) 
‘Hand scraping’ on a surface grinder 
Heald grinder siot-grinds elongated 
holes (MR) 
How to grind a scraper. H. Gerber (PI) 
How to grind and use spur bits 
R.E. Clement : 
a grinder wheels. A. Restid 
(PI) 


Lower cost for cutter grinding (MR) 
Match grinding made easy. Marvin Kaplan 
New idea in diamond wheels 

No stamping done on auto wheels (MR) 
Plug-in contro! for grinder cycles (MR) 


56 
3 
3 


rican 
bhinist 


Rest aids von inding 
B. Malinowsky (PI) 

Six jobs for vertical grinders. 
Fred Keliner ..... 

Surface grinding replaces wad scraping 
of xachine tools (cover 

Using the right cutoff wheel? 
D.J. ield 

— aids grinding. C. McLaughlin 

Pl) 


Grooving ~ ro} setup cuts oi! grooves 
lacoby (PI) 


Guided Missiles (see Aerospace Mfg.) 


Guns (see Ordnance Manufacturing) 


Hammers (see Forging) 


Handles 
Detachable can handle prevents spills. 
F. Rush (PI)... im 
Gogge putes Oot table handle. E. Staal 


Hardening (see Heot Treatment) 


Hardness Testing 
How to choose the best indentation hard- 
ness test. E.H. Enberg (tables) (report) 
— choose which hardness to use 
( Sinahs 


Heating and Heot Treatment 
Airjet helps light furnace. R. Phillips 
1) 


Aluminum is annealed o on cushion of gas 
(MR)... 


Better quenching for better ‘bearings. PK 
Pearson .. i 

Device cools off annealing furnaces 
quickly (MR) 

Flame and induction-hardened gears, 1,2 
(chart & table) (Ref. Bk. Sheet)........ ... 

Hardening of 800 bevel line gears with 
automatic induction gear hardener 
(MR) 

Hardening thin-wall cylinders 

Te emsenuinie with sscnaniie is 


Lead error for helical gears. ‘Don 
Goodwill (tables) ........... 

Low temperature tempering boosts 
Strength of steel (MR) . 

New gas solves flame hardening problem . 

1964 production preview — Technical 
outlook — heat treating (report) .. 

Revamped quench improves bearing ball 
uniformity (MR) ......... 

Rotary table cuts induction hardening 
time .... a 

Soldering nfrared heating (MR)... 

Versatile oven bakes enamel. W.L. 

homson ae 

Volume 2 of Metals Handbook (MR)......... 

When tools made nin EDM fail. Wendel! 
Walton ............. a 


High Energy Rate Forming 
HERF makes “impossible tubing. J.L 


Bird 
HERF’s technological explosion . 
Magnetic forming goes on the line ......... 
Petro-Forge — new HERF technique (MR) 


Hobbing 

Hobbing internal buttress threads . . 

Hobbing speeds and feeds. Herbert Greoa 
(charts) (Ref. Bk. Sheet) ... 

Lead error for helical gears. Don 
Goodwill (tables) . 

Tooth forms for hobs. ‘Herbert t Gregg ( (Ref. 
Bk. Sheet) 


Hoists (see Meterials Handling) 


(ed) Editorial. (WR) Metalworking Report. (P!) Practical ideas. (T) Trends 


January to December, 1964 


Honeycomb 
panera sandwich bonds itself 
4 : wel 





Miniature electronic devices perform 
same functions as transistors (MR) .... 
Welding a giant honeycomb ................0000. 


Honing 

Ciose location for naan on index 
machine (MR) 

Cylinder bores honed | in “tunnel” (MR). 

Gear honing reduces transmission noise. 
Fred Stull (table) . 

Navy gives dry honing a boost ........... 

Tunnel honing. Chartes Emerson............... 


Hooks 
“et hook is handy tool. F. Berger 


as to hold welding h hose. M - Brenish “a 


Hydrovlic Equipment 
Drill 0.35-mm holes automatically. 
Rupert Le Grand ; 
Fire-resistant hydraulic fluid is ‘highly 
stable (MR) 
Hydraulic feed improves drill life on 
small holes at American Bosch (cover) 


imports 
Anti-dumping regulations major provi- 
sions branded as “backward step” (T) 
a: oe surcharge sparks cancellations 


British wary of import levy (T) ; 
wade brings Skoda machines to the 


UK import tax weighed (T) ts 
US-Canadian common market? (T) 


Indexing 

‘Add on as you go’ automation 

Clicker improves large index fixtures J 
Waller (PI) 

Close location for honing o on index. 
machine (MR) ‘ . 

Cutting index time to the bone 

Index bar saves grinding time. R. 
Schultz (PI) : 

Index boring for precision and flexibil- 
ity (MR) 

Indexing fixture simplifies multiple 
threading. F. Rush (PI) , 

Rotary index boring to ‘tenths’ 


Indicators 
Adjustable holder locates indicator. R 
Rush (P41) 
Indicator holder ‘has wide range. F 
Fehely (P 


Inspection 
og built on building block design 
R) 


Astropower works on answer to stress 
corrosion cracks (MR)......... 
Big table has little wobble for inspection 
of Saturn V (MR)..... : 
“Centrifuging” the good parts from the 
bad (MR) 
Check up on the position accuracy of NC 
machines (MR)....... 
Comparator cuts gage block measuring 
time (MR) 
Comparator probes float on air (MR) .. 
ce gages check angles. J. Waller 
(PI) 
Defects in barstock. S.E. Tyson (Ref. 8k. 
Sheet). 


> mike checks grooves. J. Butler 


reas movies produce data for flaw. de- 
tection (MR) —_ 

High-resolution penetrant inspection 
system (T) 

= he get instant profile measurements 


—— unit ection a permanent re 
cord (MR) . 





January to December, 1964 


Isotopes used to measure lathe work (MR) 
Kits check N C positioning. Richard 
Johnstone ...... 
Laser calibrator measures to 0. 000, 03. 
in. ( + 
ay my inside from outside. S.1. 


1964 | saelian preview - — Technical | 
outlook — inspection and testing (re- 
port) ... 


Nondestruc e tests cut cost of forgings 
Orbiting — canted up flaws in bar 
stock (MR).. *- 
Portability in x- ray inspection (MR)... 
Prism scan checks alignment to 10 micro- 
inches (MR)... ; 
Single X-ray tube takes pictures of mov- 
ing events (MR) 
Sliding- — principle behind height 
gage (MR) 

Institute of Electrical ‘and Electronics 
Engineers — 15th annual machine tool 
industry conference — hemes 
machining milestones’ ..... 

International Machine Tool Fair - Japan’ s 
machines: innovation begins. Anderson 
Ashburn . 

International Machine Tool Show - - - Olympia 
show a hit. Burnham Finney ..... 

Italy — Italy starts the NC plunge - Milan 
machine show. Anderson Ashburn 


J 


Japan — Japan’s machines. innovation 
begins. Anderson Ashburn 


Jig Boring (see Boring) 


Jig Grinding (see Grinding) 


Jigs & Fixtures 
“Add on as you go’ automation 
Clicker improves large index fixtures. J. 
Waller (PI) 
ae device breaks edges. C. McLaughlin 


Drill jig has depth gage. F. Strasser (PI) 

Fixture adapts old 9-foot-bed |athe for 
deep hole drilling. J. Waller (PI) 

—— aids nipple machining. F. Rush 
(PI) ; 


Fixture centers shafts. H.Koslow (PI!) 

Fixture grinds square bars. C. McLaughlin 

Fixture holds bronze disks. C 
McLaughlin (PI) 

Fixture holds thin tubing. R. Hill (PI) 

Fixture mills keyways automatically. H. 
Koslow (PI)... 

Fixture eM backing-off on lathe. 
F. Rush (P 

Indexing ‘isbore se multiple 
threading. F. Rush (PI) 

Jig boring fixture saves ony time. C 
Rychlinski (PI) . 

“ indexing bushing. C “Bossman 

) » 


~— from rough hole. J. Waller 

) 

Lathe fixture slots screws. a 
McLaughlin (PI!) 

Lifter pulls work from die. A. Lepore (PI!) 

Mill uses compound rest. R. Klein (PI) 

Pad prevents rolled edge. F. Rush (PI) . 

Plastic fixtures for little parts. E.A 
Eaves & others (chart) 

Ring fixture saves labor. RK. Hill (PI) 

Sensitive drill attachment fits radial 
drill. H. Koslow (Pi) 

Simple fixture grinds concave arcs. 
F. Rush (PI) 

a em holds small work. F. Rush 
(PI) 


Steerable fixture speeds riveting ..... 

Support improves fly cutting. 
C. McLaughlin (PI) 

Tool presetting cuts idle time. 
R.J. Klubertanz 

Tracer increases EDM versatility. 
E. Quinn (PI) ... 

Universal tooling for N C.RJ 
Klubertanz ......... 

— dresser is sisted set. A. Restid 
( 


rican 
chinist 


Job Shops 
How to ~< ame stock-outs. A.O. dacs 
(tables) . : 
Job-lot precision ‘finishing. 
George Shaver, Jr. ....... a 
Model shop accuracy at production line 
speeds. Boedecker & Turits 
(tables)... 
Plant plastic shop takes on outside ‘jobs. 
George DeGroat ......... s 
Portable automation for a small —_ 
shop. H.A. Joerger Jr. 
Separate tool shop pays off. 
V.R. Herterick ... 
a. we twist in explosive joining 


Keys and Keyways 
Gage ensures true keyway. F. Rush (PI).. 
Key permits steadyrest use. F. Rush (PI) 
— supports long shafts. J. Waller 


Knurling 
— tool is hand qeantes. J. Waller 


Too! as thin rods. R “Gand ae 


L 


Labor 
Aerospace industry expects decline in 
employment (T)... ‘ oe 
At the heart of the matter (ed). 





Automation's impact on industrial ‘skills 
— Study .. 

Builders gain in Walsh- Healey fight: 

Cheers for a pioneering program (ed 

Civil Rights firm on fair ian (1) 

Hiring discrimination under fire (T) .......... 

1964 production preview — What's hap- 
pening to wages and prices (charts & 
table) (report). a 

A policy packed with trouble (ed). 

Shortage of skilled workers in the us 
machine tool industry (T)........... 

Trying to doubletime industry (ed) . 

Two plus two equals three (ed) .. 


Lapping 
Flip plates automate flat lap. S.A. 
Boettcher 5 
Lapping and polishing. to 0.4 microinch 
(MR) 


Plastic fixtures for little parts. CA 
Eaves & others (chart) . ~_— 
—_ laps pence a special finish 


Losers 
Gas laser ups interferometer accuracy 
(MR) 


Laser calibrator measures to 0 0000 03 
in - 
Laser comes to the shop... ens 
Laser microwelder built for roduction 
jobs (MR) aed 
Laser systems built for tiny welding 
jobs (MR). peed 
Laser — calls for F special design 
(MR) = 


Lothes (see Turning) 


Low 
Builders gain in Waish-Healey fight ....... 
Court rules in favor of GE coment 
system: (T). 
Mexico’s new profit- sharing law (Tt) 


Le 
Cooler trig solution. R. Van Kirk (PI) ...... Jan. 


Gage aids die setup. H. Koslow (PI) ..... Feb. 


(ed) Editorial. (WR) Metalworking Report. (PI) Practical ideas. (T) Trends. 


o> improves square. C. McLaughlin 
(PI). 





How to lay out split dies. Pablo Dryere.... 
Machine cuts layout, inspection time 50% 
Quick-change turret plates. James 
Peterson .. 
Visual aids speed setups for extra-short 








runs 
Lead — Rapidly growing markets for lead 
(T).. 





Leasing of Machinery — “Pay as you 
profit” financing plan from ce (T) 


Li 
weed bands hold lamps. F. Lattine ( (PI) 
Safety night light. H. Miller (PI)... 
Lithium - Magnesium-lithium alloy (T) . 


Lubrication 
oo doesn't need bonding agent 
Solid film lubricants take high heat (MR).. 
Tests show MoS? lubricant extends bear- 
Ing Fife (MR) ......ccccccccseceee : 





Machine Tools 

ASTME engineering conference highlights 

ASTME tool show report 

The art of roller burnishing. Rupert Le 
Grand (charts & tables) (report)... 

APT (Automatically pene T 
program (T)....... . 

Box tool cuts hexes or. squares. "Rupert 
Le Grand 


Builders gain in Walsh-Healey fight .. 

Builders optimistic for ‘65 (T) 

Building-block machines: the pros and 
cons. Charles Emerson 

— _ standardization — Brno Fair. 


IEEE ‘son annual machine tool ind 
conference — ‘mapping machining 


Eight N/C motions do it all .. 

Ford's machine tool buying (T).. 

Forecasts: Rx for ‘feast or famine 

French machine too! show (T) 

GM to spend $700 million on machine 
tools (T) 

Get the most out of them (ed) . mn 
Getting the most from today’s tools. J. S. 
Randail 

Great Britain 
committees for machine tools aT), 

How much is enough? (ed) a9 

Italians eye US machine tool market (T).. 

Japan’s machines: innovation begins. 
Anderson Ashburn 

mae Machine Tool Fair (T) June 22- 


p 
annual meeting 
Machine too! builders may visit USSR (T) 
Machine too! for sculpturing stainless 
steel (MR)... 
Machine Tools International formed by 
eight non-competitive companies (T) .... 
Machine tools prices going up (T) 
Machining parts by ‘families’. J.R. 
ikton ... 
‘Make the builder project manager 
Charles Emerson 
Micro-machining — for tiny parts, think 
small. Lou Orlando . = 
NMTBA: machine too! orders and ‘ship- 
ments Jan. 6-64, Feb. 3-57, Mar. 16-93, 
Apr. 13-139, May 11-109, June 8-75, 
July 6-70, Aug. 3-60, Sept. 14-89, Oct. 
12-94, Nov. 9-87 
NMTBA opposes lower tariffs on machine 





NMTBA spring meeting: seeking those 
‘elusive’ profits 
New research program planned (T) ............ 3 
New try at Red trade? (T) = 
1964 product.on preview — Wide demand 
» machine tools (charts & tables) 





% 
81 
69 


55 
75 


20 125 


Jan. 20 126 
Apr. 13-181-186 
Apr. 13 = 


No time to tamper (ed)... i 
Olympia show scores a hit. Burnham 
Finney July 20 





75 





“Pay as you profit” financing plan from 
E (T) 


Pian to nationalize Britain's machine 
tool industry (T). 

Putting 5-axis N/C to work. Taipale & 
Hutchison 





Replacement enlivens a oa. Charles 
Emerson .......-..-.- 


The revolution in testing, 8. C. aden 


(charts & tables) (report) ... 
Pt. 5: Preset tooling for lathes... 
Pt. 6: Preset tooling for turret and 
Automatic lathes............ccececesereneene ; 
Pt. 7: Preset tooling for screw 
machines and multi-spindle automatics 
Russian machines at Olympia (T). 
— wt new metalworking beef-up. Don 


SBA’ s 5 ey ‘Loan Company 
scheme (T) on 
SBA‘s program to Support purchase ‘of. 
new and used machine tools (T) 
Separate tool shop pays off. V.R. 
Herterick .. 
Simmons will sell Skoda (Czech) machine 
tools : 
oe show machines in Mexico (T) 
piler pl build Rambler 6. ates 


Tool be Sones bearing for mill. J. Waller 
(PI) 


Tool presetting cuts idle time. RJ. 
Klubertan. 

Tools unee | to ‘symbolize the Tool 
Show (cover) . 

UN working on machine ‘tool ‘manual (T)... 

The ‘why’ of machine too! behavior. Jiri 
Tlusty (charts) (report) ... 


Machinery 
Africa offers world’s fastest paeiy 
market(T). “n 
Automatic too! ‘change in 5 seconds . 
Boeing's versatile new toolroom unit 
does four jobs. 
Building block machines: the pros and 
cons. Charles Emerson ... : 
Export of used American machinery to 
Latin America, the Far East and 
Africa (T) 
a o— of bat. R.T Berg 
(report) .. 


Japan's machines: innovation begins. 
Anderson Ashburn .. , 
1964 production preview - - - Forecast: 
new orders for machinery (charts & 


Signing your own death warrant (ed)... 
Simmons brings Skoda machines to the 
Surplus automotive machines (7)... 
Toolroom machine traces, mills, planes 
and grinds aerospace parts (cover) 


Magnesium 


Dies for medium runs are aeae, lighter. 


Rupert Le Grand... 
Magnesium-lithium alloy (T). 
Plating magnesium. J.W. Natwick (chart) 


etic Equipment 
dhesives assemble giant magnet....... 
Magnetic forming goes on the line........... 
Magnets speed press a 
Permalloy magnetic foi oe 


Maintenance 

Assembly of ue vehicles in dust-free, 
clean rooms. Thomas Murray ssiniciei 

How to replace bearings. H.L. Kolb......... 

How to sharpen end mills with eccentric 
relief. Alan Baker (Ref. Bk. Sheet) 
(tables) ........... 

Machine repair by contract — AMTDA 
annual meeti 

Metal strips save drawers. A. Vena (Pi). 

—— shade makes ind one, R. Platt 
(PI) be soon 


Management 
Management looks at NC — NCS-AM 
numerical contro! seminar 
A vanishing tribe (ed) Rares Hiner 


29 
37 
73 
75 
61 
53 


56 


. 13-165-180 
20-7792 


Aug. 


Apr. 


Apr. 


Sept. 


Dec. 


7 
20 
6 
17 
13 
6 


23 
6 


107 
53 


62 
59 
1ll 
66 


79 
45 


59 
161 
9 
1 


75 
140 


53 


14-91-106 


7 
20 
30 
21 


25 
7 
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Mandrels 

Machining shear-spun parts. T.K. Kelley . 

Mandre! aids backing-off operation. F. 
Rush (PI). oe 

Mandre! aids gage grinding. us. 

Mandre! checks $ biade tip dia. N. ahd 
(PI)... ; 

a mandrel is “easy ‘to make. N “Fried 





Be removes “dents from stainless steel 
ducting. H. Sreomer (P1) 


Manpower (see Labor) 


Materials Handling 

Coil handling machine does several jobs. 
E. Loeffel (Pi)... 

Hoist welding torch safely. A Vena (PI) 

How to move 86 tons with ease (MR) 

New design ideas make satan material 
easier (MR). 

1964 production preview - Technical 
outlook ~ materials handling (report) ... 

No long hoses needed with this air 
system (MR)... , 

aes strapping joined by heat 

) 


Rig increases hoist ‘capacity. 'H. Koslow 
(PI). anaes 
Tool presetting cuts idle time. RJ. 
ubertan 


| 
Tubes hold aa keys. R. Gand (PI). 
What you should know about press feeds 
and — Pupert Le Grand (chart) 
(repor 
When m4 sh 
system con 


and material handling 
lict, redesign the part... 


Measuring 
ASTM to include metric asenunate in 
publications (T)... 
Air and electronic gaging. ry J. “Dwyer Jr. 
(report )... ; 
oe is useful accessory. J “Sperman 


Angle gage ‘for small work. r2 Goulet (PI) 

Better ID gaging boosts engine quality... 

= meinen 7 cath E. Goulet 
) : 


“_ . get instant profile measurements 
(MR)... ine 

How to measure test- -pieces instanta- 
neously (MR) Rows 

Isotopes used to measure lathe work 
(MR)... olan 


Laser comes to the si shop... 
Liquid Teflon has shop uses. N. Fried 


Measuring i inside ‘from outside. S.A. 


ic 
Measuring large work in lathe. M 
Bouyer (P “e 
Micrometer ene staggered tooth 
cutters. H. Gerber (PI)....... ‘ed 
Non-contact measuring device uses 
vibration (MR)......... 


Optical check of parallelism on a level- 


detector mount (cover). . 
Optics for precise machining. A. 
Waigandt ......... 
Protractor has many uses. E. Goulet (PI) 
Scope measures tool wear. J. Hart (PI) 
Simple fixture speeds bandsaw output 
Where open is a fetish. semen i Le 
Grand . 5 


Metal Show 
Italy participates in 1964 Metals Show 


c¥d... 
1964 Philadelphia Metal Show in print . 
Micro-machining — For tiny —_ think 
small. Lou Orlando... ‘ _ 


Milling 

Automakers look into NC die milling ..... 

Center supports end mill. E. Svoboda (PI) 

Contour tracing. George DeGroat (report) 

Fundamentals of HSS cutting tools 
(report) (tables) . 

Horizontal miller with decediptedic 
Circuits (cover)... 

Internal gear teeth cut with end mill. rT 
da Silva (PI)........ 

Machining a parabolic curve. H.C 


Emerson . shai 
Milling cutter cuts rubber. H. Koslow (PI) 
Milling malleable iron. H.J. Heine 

(charts) .. 


(ed) Editorial. (MR) Metalworking Report. (Pi) Practical ideas. (T) Trends 


li 8i 
12-95-110 


20 
20 
31 


6 
17 


May 

May 

June 8-81-104 

Apr. 13-149-156 
27 1 

Feo. 3 81 


May 25 57 
Nov. 23 


Nov. 23 85 


January to December, 


1000-ton dual-bridge milling machine has 
ten motions under numerical control 
(cover) ... 

Solving milling problems on Lunar 
module (MR) 

Specials make turbine blades. RL. 
Hatschek 

Straddle milling to tenths. W. Keller (PI) 

Three-axis pegboard-controlled millers 
for short-run job-shop machining 

Tolerances for cold-rolled sheets, 1, 2 
(Ref. Bk. Sheet) 

Tooling to machine spheres. B.C 
Brosheer 





Missiles (see A 


Modernization 
Replacement enlivens a shop. Charles 
Emerson 
Two-axis tracing on short runs. George 
DeGroat (table) 
Molybdenum — Rhenium-moly tubing (T) 
Motors — Army forecasts use of small, UHS 
electric motors (MR) 
Mountings — Machine rides on granite ways 
(MR) . 


National Mochine Too! Builders Associction 
NMTBA may undergo structural re- 
organization (T) 
1965 Machine Tool Show will ‘go for 
profit 
a; on lower tariffs on machine tools 
(T) 


Spring meetings: seeking those ‘elusive 
profits 


National Tool, Die & Precision Machining Assn. 
Apprentice training programs (T) May 
Puts stress on planning for the future Nov. 


Nickel 

Cryogenic materials developments (T) May 

Possible replacement for silver (T) Nov. 

Tests tell about machining nickel-chro 
mium alloys (MR) 

Tool life in Ni-Cr alloys. C.B. Haeberie 
(chart & tables) July 

Welding tips on alloy 718 (MR) Nov. 


July 


Numerical Control 

ADAPT computer program produces tapes 
for N C machines (MR) 

Adapting ‘adaptive control’ to N C 

Automatic tool change in 5 seconds 

Automakers look into N C die milling 

The case for and against N C 

Check up on the position accuracy of 
NC machines (MR) 

Chrysler will instatl three NC diemaking 
machines (T) 

Cincinnati to offer N C abroad (T). 

Comparison of N C and conventional 
methods — figuring where N C pays off. 
Knauss & Edgar (table) 

C-W broaches, jig bores on NC equip- 
ment (MR) 

Court rules in favor of GE positioning 
system (T) 

Edge finder is am for NC machines 
B. Gerber (P 

Eight N C eattens do it all 

Gamble on N C pays off 

Germans go al! out for NC at Hanover. 
JR. Mikton } 

Getting more out of anN C ‘machining 
center (MR) 

Hand-operated tape puncher saves time 
cost (MR).... d 

High speed drill uses NC on circuit 
boards (MR) 

Italy starts the NC plunge — Milan 
machine show. Anderson Ashburn ... 

King-sized NC machines....... 

Kits check N C positioning. Richard 
Johnstone - . 

The language of tape. R A. Thomas 
(tables) (report) : sn 

Machine tool for sculpturing Stainless 
steel (MR) 

Machining time cut by over 90% (MR) . 

Making N C work harder. R.T. Berg. 





January to December, 1964 


Management looks at NC — NCS-AM 
numerical control seminar....... 

Milwaukee-Matic sells for less than 
$80,000. (MR) ... 

1964 production preview - — Technical 
outlook — numerical control (report) 

N C catching on in UK (T) 

N C diemaking in the auto industry (1) 

NC drilling machine - 250,000 holes a 
dzy' George DeGroat. . 

NC gear cutter makes non-circular gears 


N C input codes discussed at Inter- 
national Standards Organization (T) 
N & machine turns out lofting boards 
MR) 


N c programming by teletype (Th... 
NC programs elliptic gears............. 
NC right from the computer. H.E. Head 
Numerical control: the second decade 
(cover) 
Numerical control: the second decade 
(report) 
Introduction 
The impact of NC 
A brief refresher 
NC yesterday 
NC today 
NC tomorrow 
Myths and misconceptions 
NC — the calculated risk 
Case history: Miehle-Goss-Dexter. J W 
Coultrap 
Case history 2: Westinghouse-Home- 
wood EV Hulen 
NC selector quide 64. R.L. Hatschek 
NC speeds cutter positioning. Kloch 
& Patnande 
N C steals show at Olympia (T) 
NC on adapts to machines easily 
(MR) 


N C tape unit makes incremental & ab- 
solute formats (MR) 

Numerical control upgrades machine 
tools 3 

Olympia show scores a hit. Burnham 
Finney 

Plastic used to prove NC tape (MR). 

The production man's guide to APT- 
ADAPT (report) R.A. Kelley ‘ 

Putting 5-axis N C to work. Taipale & 
Hutchison ..... 

Punch and die set made by NC (MR) 

Retrofitting NC is new market for con- 
trol builders (MR)... 

The revolution in tooling. ‘B.C. Brosheer 
(charts & tables) 
Pt. 5: Preset tooling for lathes (report) 

Specials make turbine blades. 
Hatschek 

Still more time cut from tool changing 
(MR) 


Tape-controlled automatic drafting 
machine (MR) 

Tape machining of stee! beams. George 
DeGroat : 

Tests show worth of adaptive control 
(MR) 


Tool presetting cuts idle time. R.J 
Klubertanz ... 

Tool simulator checks NC motion for Mil- 
Matics (MR) 

Tracer, N C, or EDM ye — for 
diesinking? P.A. Ropp & o 

Univac 1107 and 1108 get APT “Ti iwi) 

Universal tooling for N C. RJ 
Klubertanz 

Westinghouse bets $2 million on giant 
machine with 8-motion N C (cover) 

The ‘why’ of machine tool behavior. Jiri 
Tlusty (charts) (report) 

You know the answer (ed) 


Numerical Control Society 
First Annual Meeting & Technical Con- 
ference adapting ‘adaptive control’ to 
c 


Management looks at NC — NCS-AM 
numerical control seminar 


Nut 
T. nut locates work in mill. D. Kimberling 
(PI) 


Torque-sensitive nut tells when it’s 
tight (MR) 


Nylon 
Cast nylon takes shock and wear in 
stride (MR)......... 
me awe 2 scratching in cone forming 


Feb. 
June 
Dec. 


Sept. 


Oct. 


Oct. 


Dec. 
July 


July 
July 
Mar. 


July 
Sept. 


June 


Aug. 
Oct. 


Oct. 26-NC-1-NC-48 
Oct. 26 NC1 


26NC14 
26 NC17 


26NC21 
26NC25 


21 56 
6 47 


6 4 
204 
2 69 
20 (75 
4 3 
22-97-112 


uw: 2 
26 4 


mm. 3 


. 13-165-180 


12. 84 
16 3 
22 4 
6 66 
3 
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Oo 


Ordnance Manufacturing 
In from the beginning (ed) 
Milling with a pegboard..... 
Progressive die makes an ‘eylet’ — 
aaine double-flanged shells. Loeffel 


ug 
Spear making updated. Boris Pundick... 


Oxide Tools (see Ceramics) 


Packings — How to select pasting. Richard 


Hoyle (Ref. Bk. Sheet 


Painting 
Electrocoating: Ford's giant step in 
Painting 
Electrocoating may branch out (T) 
oe bags save time. F. Lettino 
1 


Viegas Save painting cost. C. Chenery 
1) 


Versatile oven bakes enamel. W x 
Thomson 
Parallels — Lathe chuck parallel is adjust- 
able. H. Koslow (PI) 
Patents — NASA revised patent policy; also 
being changed are certain portions of 
agency's procurement regulations (T)... 


Photography 
Bigger and better photo templets (MR) 
High-speed x-ray films probe parts in 
motion. L.A. Milton 
Passaterating @ done on a production basis 


Photoforming parts from foil 
Photo templets grow up 


Piercing (see Stamping) 


Plant Layout — Model shop accuracy at 
production line speeds. Boedecker & 
Turits (tables) 

iar Foreign tool plants more modern 
( ‘ wee 


Plastics 
Al ee sandwich bonds itself 


Another record for plastics (T) .. : 

Bearings built with plasti- surface (MR) ‘ 

Dissolving plastic traps - for the 
pipe welding (MR). a 

Molding thermoset plastic. “George 
DeGroat ..... 

ae for joining thermoplastics 


Piant plastic shop takes on outside jobs. 
George DeGroat 

Plastic fixtures for little parts. ‘cx 
Eaves & others (chart) 


Plastic molds cut costs drastically, (MR). 


Plastic used to prove NC tape (MR) 
een: bags save time. F. Lettino 
( 


Se strapping joined sue heat 


Reinforced plastics move up (T). 
Rust-proof auto or truck body (T) 
Should you bid on plastic jobs?.................. 


Plating 
Making chrome plate more ductile ...... 
Trouble plating magnesium? Try this. 
J.W. Natwick (chart) 
mx sie - en ious metals for aerospace 
) = 


Polishing 


Posiahtin welds ‘on ‘the Unisphere... aid ct 


Sept. 
Feb. 


4 4 
17 110 


(ed) Editorial. (WR) Metalworking Report. (PI) Practical Ideas. (T) Trends 


Positioners 
Adj monaite wonad locates indicator. R. 
ush ( 


Block Arsh center p punch. H. “Koslow * 
(PI) 


Court rules in favor of GE positioning 
system (T)... 

Floating positioner centers castings for 
—-< reaming, tapping. L. osnomall 

Inexpensive, ‘Teplaceable locator. 

Kits check N/C positioning. Richard 
Johnstone . 

NC ae cutter positioning. Kloch & 

tnande 


an lets a ee pe position to! 2 ‘billionth of an 


inch 


Powder Metals 

Magnet wire made from metai powders 
(MR)... 

Plasma arc ‘manufactures tiny spheres 
(MR). 

Powder metallurgy sets new records (T). 

Stainless powder parts spec list is 
published (MR) (table) Apr. 27-4 ....... 


Pressworking 


Ceramics saree with hot eatin 


method (MR) 
Changing big dies in an hour - 
Cold flow replaces soldering ... oe 
Die-set bushings speed up presses. - 


> hold slug separator. B Leavitt " 


Magnets speed press loading tint 


Moving bolster cuts OB! press die change 


time (MR)........ ae 
Portable automation for a small press. 
shop. H.A. Joerger, Jr. 

Portable” presses, 100- and 150- ton, 
easily moved by overhead crane (T) 
Power press punching made simpler (MR) 

Press line features five-minute die 
change (MR) . 
Punches can do double duty. B. Wolf... 
Steel rule dies save on stock 
Threading coil strip from combina- 
tion reel and straightener to roll feed 
at press (cover) 


TiC coating boosts press | tooling life....... 


bi spins down covers. C aiaenenen 
(PI) 


‘Universal’ bonding with ‘computer core 


What you should know about press feeds 
and unloaders. poms Le Grand (table) 
(report) ... 


Prices 
How to price = peal R.R. Putnam 
(chart & tab a 
How to ‘price oe} a product. RR. 
Putnam .... 


How to rate your vendors. W.J. Hill (ables) 


Machine tool prices going up ( 

1964 production preview - Index of 
metalworking prices (charts & tables) 
(report) : 

1964 production preview - — What's ‘happen- 
ing to wages anu prices (chart & table) 
(report)..... 

Profits do not come easy (ed) .. 


Product Development 


How to ‘price tag’ a product. R.R. Putnam 


How to work alloy steel tubing. J.S. 
Beck (tables) Si 
Spear making updated. Boris Pundick... 


Production Control 
Contour tracing. George DeGroat (report). 
Figuring where N C pays off — compar- 
ison of N C and conventional methods. 
Knauss Jr. & Edgar .. 


Forecasts: Rx for ‘feast or famine’? ........ 


Group technology: new concept for job- 
lot production (MR) 

How to prevent stock- outs. A.0. Putnam 
(tables). pail , 

King-sized NC machines. j ; cae 

Light beam from ruby laser provides | 
symbolic tackground for 1964 Produc- 
tion Preview (cover) . 7 . 

Machine watching the easy way (MR). 

—— parts by ‘families’. J.R 

ik 

‘Make the builder project. manager’ 
Charles Emerson .. 

Making N C work harder. R.T ‘Berg . 

Model shop accuracy at production line 
speeds. Boedecker & Turtis 


8-81-104 


8 7 
30. «71 
20 4 
| 
23. «91 
20 
3 
20 
20 
22 


lo 





New techniques for scheduling production 


~~ 
1 - are to hit 

m .. bill E richars& & tables) (report) .. 
— Technical 


<anuctring control (report) 
No built-in guarantee (ed 
PERT goes to work for Chrysier. ots 
Emerson (chart) .. 2a 
ion man’s ‘quide to APT- 
PT R.A. Kelley 
Reactor lowers steel mak 
Rx: ‘siamese twin’ four s! 
“Tailor mades’ build Rambler 6. Charles 
Emerson 
Two-axis tracing on short runs. George 
DeGroat (table). 


You have no choice (ed) 














Production Contre! (see also Management) 


“Bae bea of aerospace parts (tables) 
Collapsing punch saves sec 





Punch performs double duty. C. 
McLaughlin (PI)... 

Punch press embosses cards. H. 
Friedman (PI) 

ow are self-aligning. S. Orthwin 


Punches can do double ow. B. Wolf 
— pin is retractable. F. Adams 
Standardization of precision 

perforating punches (1) ........cce--sovee 











Punches (see also Dies) 


Pure! 
ADs simplifies rules (T)... 
DIPEC operations go into high gear. an 
= overhauls -, Samana policy 


lor procurement 

mi. Industrial Plant —+ pe pment 
Center to operate soon (T) sions 

ee ae ees. W.J. Hill 
(tables) 

How we cut our steel costs. R.L. Biddle 
(chart). 

SBA’‘s program to support purchase of new 

and used machine tools (T) .. 








Quelity Control 
Better ID gaging boosts vendors Will a = Aug. 
How to = your vendors. an 
(tables). i. 
Mode! shop accuracy ‘atp duction Tine 
Boedecker & Turits (tables) .. Mar. 
PE T ques to wast fer Cloyster. Charles 
Emerson (chart) .. esd Feb. 
ee tests doublecheck long TunS Feb. 
those quality control leaks! N.L. 
ick Dec. 7 106 
Stee! quality lution (T Aug. 31 39 


Z is for zero defects. P.B. —— 
(report)... Apr. 13-148A-148D 











Quenching (see Heat Treatment) 


Redicoctivi 
Cleaning , parts. D.L. Sees. 
—_ used to check part cleanlines: 





Rediography (see X-Rays) 





7 of pa ating wand 
(report) (tables) ... 


report) 
Reamer relocates holes. R. Riker (P1) 
ae reamers cut offsize holes. B. Long 





Reference Book Sheets - Jan. 6-81, 83, = a 


151 fo 3-73, 75, Feb. 17-121, 
rt tgs ie i 30.7, ho ) 

a ~3i, May nef 
9 June 8-107, June 22-115, Ju 


Research . 
Coping fluids. J.J.Dwyer, Jr.(tables) 


Five a .. some extremely 
ad materials might well be ceaithte 











mak press with reverse design used 
in h (MR), 


Get the most out of them (ed). 
How much is ? (ed) 


Signing your own death warrant ( 
You have no choice (ed) 


Rings 

M tic forming goes on the line ... 
Roll-formed ring replaces 13 ~ ‘ache 
Stitcher eliminates a bottleneck .. 


Riveting 
Semi-t tubular rivets, 1,2 (Ref. Bk. Sheet) 


(tables) 
Steerable fixture speeds riveting 





Roll Flowing (see Sheer Forming) 


Rolls 
The art of roller burnishi 
Grand (charts & tables) 
Oldsmobile uses modification of of oe 
cold-rolling principle 
copper alldys, 1,2. D.F. 
Griffin (table) (Ref. Bk. Sheet) 
of stainless steels,1, 2. D.F. 
Griffin (tables) (Ref. Bk. Sheet) 
Tracing to ten thousandths. Charles 
Emerson 





Rubber 
“—_ machines rubber. C. McLaughlin 
( 
S chemicals won‘’t damage rubber 
“ae 








Analyzing Russian capital spending (T) .. 
Machine Yoo bi builders may visit USSR 


tachincs at Internationa! Machine Tool 
Show at Olympia, London (T) 

Russia’s new metalworking beef-up. Don 
Winston 

Russian-developed aluminum alloy (T) 

Russian tests say to mist-cool when you 
broach (MR) 

Russians beef up welding arc tempera- 
tures (MR) 

















Russians push ics 
U.S. eyes Red markets (T) 


Rust P. (see C 





Apr. 13-149-156 
Nov. 23-101-106 
Jan. 6 8 


July 6 8 


Mar. 16-105.120 


Apr. 27-81-88 
July 6 7% 
July 679,81 
June 22-115,117 
May 11 102 


(ed) Editorial. (MR) Metalworking Report. (PI) Practical Ideas. (T) Trends. 


s 


Sofety 

Air gun eliminates eye injuries from 
chips in air cleaning (MR). 

Assembly of space vehicles in dust-free 
clean ok, Thomas 

Ball improves chuck wrench. R. Hill (PD 

Cool suits for workers in hot places (MR) 

Drills can’t give shocks (MR) 

Heavy chucks removed safely. F. Rush 





(PI) 
Plaster makes sa’ 1. R. Riker (PD 
Safety night light. ’ eller (PID © 
Safety standards stir wrath (T) 
Sheath guards lathe tool. T. Galka ( 
Shield saves eyes. F. Lettino (PI) 


Sandwich $ (see Honey 





Sewing 
Peunsieate of HSS cutting tools 
(report) (tables 





Long work cut on Sin B. Long (PI)... 
Old saw blades make radius scrapers. R. 
Riker (PI) . 
Save fixture ‘speeds bandsaw 
a of steel beams. , 


P 
a neues eject trimmed scrap. J. 











Screw Machines (see Turning) 


Screws 

Differential screw adjusts boring tool. J. 
Waller (PI) 

New type recessed-head screw (wR) 

Proposed changes in standards for tap- 
ping screws (T) 

Screws adjust jig leaf pin. F. — (PI) 

= increase vise capacity. B. Long 








Screws make socket wrench. A. Vena (PI) 
Screws permit minute adjustments on 
cams. J. Waller (PI)... abe 
Socket head cap screws with elliptical 
fillets (MR) 
— screw standards modifications 
) 


Wire holds screw for driving. D. 
- oe (PI) 
aling — Seal helps clean up gun-drill 
jobs (MR) 











Shafts 
Revolutions easily counted. A. Vena (Pi) 
Splined shafts can be ground in center- 
less grinder. J. Srinivasan (PI!) 


Sheping 
Diamond trues shaper table. J. Brown (PI) 
T is traci short 3 
7) racing on runs. George 





Shear Formi 
Shear fon how it affects properties 
(charts) 
Sotveld pintens are made by thread roll- 
ing (MR) 








Sheering 
Machini: 
Rework 


shear-spun parts. T.K. Kelley .. 
machine speeds shearing 


Shipbuilding 
luminum submarine: 
on aluminum. R.A. 
Electrosiag welding of submarine bulk- 
heads 





i capacity in government shipyards 





How much excess capacity there is in 
naval shipyards (T) 


Shipping (see Materials Hondling) 


Shrinking (see Fits) 


SusSR 8 


Busey 
S8e385 u.Bs . 


~ 
co 


31 
16 
3 
2 
8 
7 
6 
6 





January to December, 1964 


Shop Shots — Mar. 2-78, June 22-92, 
Aug. 31-60, 


Short Ends H. Gerber Aug. 3-81 
114, Sept. 28-106, Oct. 26-167 





Q 


Aug. 17- 


Silver 
Silver coinage on rf out? Nickel possi- 
ble replacement (T 
Trouble — Lerner Try this. 
J.W. Natwick (chart) 


Sine Bors & Tables 
c angles easily set. H. Otos (PI) 
——2 acts as its own sine bar. H. 
s (PI) 





Stlotting 

Machining time cut by over 90% (MR) 

Narrow slots cut in rings by small air 
grinder. P. Bradley (PI) 

Slotter turns and faces. J. Prasad (PI) 

Thin slotting made easy. K. Strine (PI) .... 
be wean to finish slots. R. Obenour 

—— too! slots tubing. C. McLaughlin 








Society of Automotive Engineers — Welding 
spotlighted at SAE meeting 


Soldering 
Automation comes to soldering (MR) 
Microcircuit soldering mass produced 





Solder aids punch layout. E. Jones (P1).. 
—e tool stays cool — Positesm ™ 





Soldering with infrared heating (MR)......... 
et forming’ instrument cases. L. 
in 





Special Report: 
Air and pon gaging. J.J. Dwyer, Jr. 
The art of roller — bs Le 
Grand (charts & tables) . ne 


g--.. 
Fundamentals of RSs cutting ‘tools 
How to choose the best indentation hard- 


ness test. E.H yy 
The languages of tape. R.A. Thomas 
(tables). 
— maraging outs. anal & 
Aulitte (charts & tab 
mae control: the aed decade 
The production man’s guide to APT- 
ADAPT. R.A. Kelley 
1964 production preview — still another 
high (charts & tables) 
Pt. 1 Economic outlook 
Pt. 2 Technical outlook 
The revolution in tooling. B.C. Brosheer 
(charts & tables) 
Pt. 5: Preset tooling for lathes 
Pt. 6: Preset tooling for turret and auto- 
matic lathes 
Pt. 7: Preset tooling for screw 
machines and multi-spindle automatics 
The ‘why’ of machine tool behavior. Jiri 
Tlusty (charts) ... 
What __ should know about press feeds. 
and unloaders. Rupert Le Grand (table) 





Die-set bushings speed up presses .......... 
igher speeds for malleable, tests in- 
waa (MR) 

ing speeds and feeds. Herbert Gregg 
Wenete) (Ref. Bk. Sheet) ers 

How to machine nodular iron (charts) . 

Milling malleable iron. H.J. Heine 
(charts). 

Stud welding speed gets a big boost (MR) 

Tips on machining titanium. B.E. Kiernan 








ndles 

Revolution in tooling: B.C. Brosheer 
(report) Part 7: Preset tooling for 
Screw machines and multi-spindle auto- 
matics 

Spindle noses (tables) (Ref. Bk. Sheet)... 

a oo drill features spind!e gag- 


sib ina 
= handles small work. K. Haller 











Oct . 12-95-110 
Apr. 27-81-88 


Apr. 13-149-156 
Aug. 17-89-100 
Jan. 6 73 


v. 23-101-106 
Oct QENCI-NCAB 


June 22-97-112 
- a -148 
Jan. 20 13 
Apr. 13-165-180 
July 20-77-92 
Dec. 7-107-112 
Mar. 2-79-94 
May 11 113 


rican 
chinist 


bay wer ane for N/C. R.J. 
Klubertan 


a - Machining shear spun parts. TK. 
Kelley 


Spring 
Plates a adjust spring am. J. Waller 


Wire needed ‘for sprir s. 5 w. ‘Diach-ako 


(tables) (Ref. Bk. 


Stomping : . ; 
An on pays off in hole piercing 
(MR) 


Are you a holes you could be pierc- 
ing? T.F. Brolund (charts) 

Carbides do forming, coining on thick 
stock (MR) 

Diemaking with an oval chuck. MJ. 





Dies for medium runs are cheaper, lighter. 


Rupert Le Grand 
Drillpress serves to trim drawn shells. C. 
McLaughlin (PI) 





How to calculate blanks. Jack Benson .... 
How to draw a pointed shell. M.J. 





Piercing die for thin stock. F.C. Fehely .. 

Rx for stamping problems. M.F. Carter 

‘Siamese twin’ four slide machine ups 
stamping output at General Electric. 
Henry & Schneider 

Six deep draws make bottle-shaped 
shields (MR) 

Steel rule dies save on stock... 

by aha aircraft skins are formed cold 

) 


Tool trims tube ends. A. “Lepore (PI)... oe 


Tried steel rule dies for piercing? 
What it takes to draw and pierce stain- 
less . 


Standardization 


—- up with more gear standards 





(Mi 
ASTM about to publish 84 new standards 
— 15 will cover steel areas (T) 
ASTM offers non-ferrous standards (MR) . 
British favor switch to metric (T)........... 
Coordinated gear rating system (T)... 
—_— - standardization — Brno Fair. 


pop cuenta standardization policy 
for urement (T) 

East German standards TGL (for Tech- 
a“ Quality and Delivery Conditions) 


German Standards Association (DNA) 
publishing English aes of most 
important DIN T) 

The inch vs the meter (T) 

_s dards? (T) 

International System of Units adopted by 
Bureau of Standards (T) 

Machine tool gearing manual (T) 

N/C input codes discussed at Internation- 
al Standards Organization (T) 

New standards from ASTM on structural 











Proposed American nies on Milling 
Machines circulated (T) é. 


td. of precision perforating 
punches (T). 
sheet for ferrous castings now avail- 
able gratis ... 
a) powder parts spec list is Le d 
ished 





H 


Steel 
Additional yield strength for steel (MR).... 


Alloy _ bars, 1& (tables) (Ref. Bk 
“Aipnaiized steel” test marketing ae } 
ASTM about to publish 84 new stand 
— 15 will cover steel! areas (T) 
Anti-dumping regulations ay, 
branded as “backward step” 
Astropower works on answer a stress 
corrosion cracks (MR) 
— quenching for better bearings. P.K. 








arson 
Build low cost into machines. Hammon & 
Steele 





Mar. 


Sept. 
Dec. 
Feb. 


May 
Apr. 


77 

91 

65 

39 

4 

64 

13 146 


(ed) Editorial. (MR) Metalworking Report. (PI) Practical Ideas. (T) Trends. 


Carbon steel rods (tables) (Ref. Bk. 
Sheet) 0.0.0... 

Ceramics make hogging cuts. Jack Binns 

Choosing a high-strength low-alloy steel 
D.H.W. Allan (tables) 

Cryogenic materials development (T) 

a pt barstock. S.E. Tyson (Ref. Bk. 


t 
Deformation of steel, ‘1, 2, (charts) (Ref. 
Sheet) 
Deformation of steel, 3, 4.. 


Deformation of steel, 7, 8. 

Demand for higher quality (T) . 

Diemaking with an oval chuck. 
Goldstein ........... sear 

Electron beam deposits ‘aluminum on 
Stee! strip (MR) 

Electrosiag welding of submarine bulk- 


Explosive forming Saturn V tank ends .. 

Fe-Zn coatings resist corrosion better | 
than zinc (MR) . 

Five-stand mill makes 74-in.-wide sheet 
steel (MR) 

Flame and induction-hardened ¢ ears, _e 
(charts & tables) (Ref. Bk. Sheet)......... 

Galvanized steel’s new image. C.M. 
Parker (charts & tables) . 

GM hydrogen embrittlement test (T) .. 

Gun drill is four times faster. J.M. Kemp 

Higher speeds for malleable, tests indie 
cate (MR)... 

How steel balls are made. L.H. Bobbitt ' 

How they stamp those new SS razor blades 

How to draw a pointed shell. M.J. 
Goldstein .... : 

How to machine nodular iron (charts) ... 

How to work with alloy steel mentioned JF 
Beck (tables)... 

How we cut our steel costs. R.L. Biddle 
(chart) _ . 

Improvements in zine- ~coated. steels (1)... 

Intermediate layer best for Al-steel 
joints (MR). 

Low- — cast steel needs no  Viquid 
quench (MR)... 

Low temperature temper 
Strength of stee! (MR)... a 

Machine tool for sculpturing ‘stainless 
steel (MR) . 

mm ba H1l tool steel. Art ‘Zimmerman 


Machining maraging ng steel s- - report. 
Fowler & McAuliffe (charts & tables)... 

my 25-foot-high, stainless-steel- 
clad, high-flux — reactor vessel 
(cover) . dines 

Maraging steels (T) ....... ens 

Maraging steel, new grade ‘ ee 

Maraging steels that maintain their rop- 
erties in heavy sections (MR) . . 

Milling malleable iron. H.J. Heine 
(charts) .. ’ 

New alphatized steel (7). eas mee 

New low-alloy steels on the way OPW ins 

New standards on structural stee! from 
ASTM (MR) 

New stainless super- resistant to corro- 
sion (MR). 

1964 production preview - - ~ Stee! pr 
ducers to have ~ ana (tables) 
(report) 

120-ton-per- ane Continous steel! casting 
line scheduled for 1H’s Wisconsin 
Steel Works (T)............. - 

oy arc manufactures ‘tiny ‘spheres 


Polishing welds on the Unisphere ... 
Reactor lowers stee! making costs (MR)... 
Rene satdoe 
Roll-formed ring replaces 13 parts 
Rollability of stainless steels, 1, 2. D.F. 
Griffin (tables) (Ref. Bk. Sheets) 
Shear forming: how it affects properties 
Short-arc welding for stainless (MR) 
Spec list issued for stainless powder 
parts (table) .. 
es piping a and tubing (table) (Ref. 


Stainless powder parts ‘spec ‘list is ‘pub- 
lished (MR) 
Steel of the future (T)............. = 
Steel rule dies save on stock...............--..-. 
Steel wire takes high temperature (MR) .. 
Super- “ yield strength of maraging 
ma... of 
h iron alloy for tough ‘jobs (MR) 
aa mac ining of stee! beams. George 
Groat 
Throw-aw: 
steel (M 
Tolerances A cold-rolled sheets, 1, 2 
(Ref .Bk. Sheet) 
Tolerances for hot-rolled sheets, 1, 2 
(tables) (Ref. Bk. Sheet) 
Triangle bits chip too easily on aes 
steel ( 
Tried steel rule dies for piercing? .. 
Vacuum processing of steel (T) 





What it takes to draw and pierce stainless 


—— made by EDM fail. Wendell & 
ton ... 


SBomeeoe BF w 
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Apr. 
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Nov. 


Feb. 
Jan. 2 


Sept. 14 59 


Feb. 3 3 
Feb. 17 110 
July 6 

Apr. 13 119 
Jan. 6 62 
June 22- ww 117 
July 57 
May 28 4 
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Which yay chromium stainless 
steel? W.C. Clarke (charts & tables) .. 
Worker grinds and polishes welded joints 
of Unisphere, symbol for the World's 

Fair (cover) 


Stops 
"Been stp fits tailstock. C. Scheagie 


Multiple carri stop aids lathe work. 
D. Kimber! ling (PD 
Stop p permits stock aoe F. Strasser 








Stock stop saves stock. F. Rush ( 

Turret stop fits drill press. C. 
McLaughlin (P!)......... 

Straightedges — Straightedge simplifies per- 
spective drawing. F. Lettino (PI) 


Straightening 
Machine uses vibration to straighten 
parts (MR) .. 
Specials make turbine blades. R.L. 
Hatschek . 
ar a welding speed ‘gets a big boost 








ing 
Non-rotary swaging makes flutes (MR) 
5 slug winds up in rectangular shape 





Sweden — Automaking in Sueten. A. ae. 
staed 


Fri 
Switches — Holdi 
die feed. J.R. Shaffer . 


T 


Tables — 


-made turntable has oma 
uses. J. : 


aller (PI). 


Tanks (see Ordnonce Manufecturing) 


Tentolum 
Columbium and tantalum yA investi- 
gated by Bureau of Mines (T ‘ 
How to work a, a, 2. b. Peters: 
(Ref. Bk. Sheets 


Tape contro! (see Numerical control) 


‘om Cutting taper threads. K. Gupta 


Tapping and Threading 
Blind workers operate tapping machines Dec. 21 
Cutting threads in glassware molds ....... May 25 
= | abe aids threading. D. Kimberting 


Redaanae of HSS cutting tools 


48 
65 


May ll 148 


(report) (tables) ......... = Apr. 13-149-156 


Gear solves threading problem. se 
Coppinger (P - Feb. 
Machini bt Re Steels. Fowler & 
McAuliffe (charts & tables) (report) .. 
Old tap makes threading. M. Bouyer (PI). 
Simple block guides taps. B. White (PI)... Oct. 
Tisgeds ons easily lengthened. R Fulttip 


17 127 
Nov. 23-101-106 
Oct. 12 136 
12 135 
Oct. 12 136 


rican 
Chinist 


exation 

At the heart of the matter (ed) 

NMTBA opposes lower tariffs on machine 
tools (T) 

Tax credit for job training (T).. 

Treasury pushes tax credit (T) 

UK import tax wei (T).... 

Value Added Tax (T) 


Templets 
Bigger and better photo lets (MR) 
Contour tracing. George at ( 
Drill templets improved. A. Barker (Pi) 
Photo templets grow up 


Testing 
Cast nylon takes on new jobs 
drogen embrittlement test (T) 

How to choose the best indentation = 
ness test. E.H. Enberg (tables) (report) 

How to machine nodular iron (charts) 

Machining under ‘in use’ stresses. F.A 
Schick 

Metal preparation solutions checked auto- 
matically (MR) 

Milling malleable iron. H. J. Heine 
(charts) 

Nondestructive tests cut cost of forgings 

Pilot tests doublecheck long runs 

oo test bar checks alignment of 

achine spindle. F. Rush (PI) 

Tool life Ni- incr alloys. C.B. Haeberle 
(charts & tables) . 

Vacuum chamber is mm oven des deep 
freezer (MR) ........ 





Threading (see Tapping) 


Time and Motion Study 

Clock checks working time. H. Muller (P1) 

Machine watching the eas 

Making N/C work harder. R.T. 

Time breakdown recorded for machining 
center (MR) .. 

Tool — cuts idle time. R.J. 
Klubertan 





Titenium 
Cmme © Steadies titanium for machining 


Data on machining 8A1-1M0-1V titanium 
alloy (MR) .. — 
Easy way to age ‘form titanium. R.E. 
Layton 
NAA tests pick tools, angles for Ti (MR) 
New use for titanium on copper (T)... 
Recent titanium developments (T) 
TiC coating boosts press mq td life... 
Tips on machining titanium. B.E. Kiernan 
bd = aircraft skins are formed vaand 


‘Titanium Clinic’ launched (T) . 

Titanium machined like aluminum (MR) .. 
Way to strengthen titanium (MR) : 
Welding of thick titanium (T). 

‘Wonder’ metal comes back (T) . ; 

A word about the machining of titanium . 


Toolholders 
Cutter trues-up lathe bedways. F. Rush (PI) 
a Wo holder supports taps. J. Waller 


Sheet metal drilled safely. K. Gupta (PI). 
= and die holder fits engine lathe. C. 
alker (PI)... 
Too! turns small balls. D. Kimber ling (PI) 
Universal tooling for N este J. 
ubertanz. ES ew 


Tools, Machinist Hand 
Cutout improves loupe. F. Lettino (PI). May 
Hand flanger  ammanninn bent edge for foil 

welding (M 
Ranting © tool is hand operated. J Waller” 


Shock absorbers $ designed f ‘for impact 
tools (MR).......... ois lala 


Nov. 


July 


(ed) Editorial. (MR) Metalworking Report. (P1) Practical Ideas. (T) Trends 


January to December, 1964 


as tools come down to earth. Thomas 


me "Portable Power — Space tools come 
down to earth. Thomas Murray 


Trade (see Export; Import) 


Training 
Blind workers operate tapping machines 
Cheers for a pioneering program (ed) ....... 
Getting the most from eatays tools. J.S. 
Randall d 
It dare not fail (ed) 


NTDPMA apprentice training eae (7) 


The production man’s guide 
ADAPT (report) R.A. Kelley . ind 
Tax credit for job training (T) ................... 


bates << machines — Specials make turbine 
ades. R.L. Hatschek 


Trimming (see Stomping) 


Tubing 
Cold ~ heen extrusion of Gngeten 
tubes up to 10 in. long 
tube makes soft ae “H. Burdett 


ae wall tube welded in one ‘step 
yg bench tools size e square tubes. “AA. 
HER makes * ‘impossible’ tubing “a 


a. “4 work alloy steel tubing. is. 
Beck (tab’ ? 
Rhenium- —~ naing for hi- -temp use (MR) 
Stainless piping and anne (table) (Ref. 
Bk. Sheet) 2 


Tumbling (see Finishing) 


Tungsten — Cold refractory extrusion of 
tungsten tubes up to 10 in. long (T). 


Turning 

Automatic lathe makes magnetron com- 
ponents up to l-inch-diameter from bar 
stock (cover) 

Box too! cuts hexes or squares. Rupert 
Le Grand 

Design we screw- machine products. 
Cappon & Ag yy *, Sheets» 
1, 2 Nov. 23-109, 3, 4 Dec. 7-125, 5,6 

Improved lathes used to balance crank- 
shafts (MR) 


Lome Joe is adjustable. J. Waller (PI) 
Lathe replaces mil! for — flats. J. 
Waller (PI)... 

Machining maraging steels. Fowler & 
McAuliffe (charts & tables) (report) 
Machining shear-spun parts. T.K. Kelley 

a aids box tool turning. H. Gerber 


Rectangular- bed lathe claimed superior to 
V-bed lathes (T) 

The revolution in tooling. B. C. Brosheer 
(charts & tables) (report) 
Pt. 5: Preset tooling for ....es 
Pt. 6: Preset tooling for lathes and 
automatic lathes , 
Pt. 7: Preset tooling for screw ma- 
chines and multi-spindle automatics. 

Spheres are turned and then ~ aaa ina 
single machine setup (cover - 


Apr. 13 148E 
Apr. 13 148E 


Ap. 2B 


June 8 3 
Sept. 28 105 


June 8 117 


Nov. 23-101-106 
Mar. 30 64 


Mar. 16 133 
Jan. 20 85 


Apr. 13-165-180 
July 20-77-92 
Dec. 7-107-112 
Mar. 16 1 





January to December, 1964 


Square is turned on stainless part in 50 
sec. by box tool, replacing straddle 
milling (cover)... 

Tracing to ten thousandths. Charles 
Emerson 

Venie and boring done with same tool 


Welded lathe for rocket cases 


Ultrasonics 
Cleaning radioactive parts. D.L. Collins 
Gost powerful ultrasonic machining unit 
(T) : 


Nondestructive tests cut cost of forgings 

Russians push ultrasonics (T) 

Ultrasonic metalworking. Or. Lewis 
Balamuth 

Ultrasonic system cleans lenses auto- 
matically (MR) 

saan weld styrene toys, boxes 


Use of PFP means better ultrasonic 
welds (MR). 


V-blocks 
“— reduce tool chatter. J. Askins 
(PI) 


one improves V-block. H. Koslow 
(PI) . ; 


Vacuum 
New tools open new fields for electron- 
beam welding. J.R. King 
Vacuum-induction and vacuum-arc melt 
ing of steel (T) 
Walking seal for E-B welds 


Valves 
Contour tracing. George DeGroat (report) 
Graphite valves handle molten metal 
piping systems (MR) . 
Tooling to machine seemed B.C 
Brosheer ......... 


Vibration 
Machine used vibration to straighten 
parts (MR). 


a} oman for joining thermoplastics 


Non-contact measuring device uses vi- 
bration (MR) 

Ultrasonic metalworking. Dr. Lewis” 
Balamuth .......... 

Vibration levels “custom-made” 
bearings (MR) 


The ‘why’ of machine t tool behavior. Jiri 


Tlusty (charts) (report) ... 


ViPortrait 
Pease, Julian C. a aera ee 
Sharpe, Henry D. dr. ..........c.ccccccesceecssteens 


rican 
Chinist 


Vises 


Rockers grip tapered work. C. McLaughlin 
(PI) 
sty, jpus be hold wide work. C. Bossman 


Special jaws speed cutting. C. Bell (Pi). 
7 takes up play in vise. F. Rush 


Vigs has hold-down jam C. Mc Laughlin 
1). 


Washers 
Lock washer waves flag when nut isn’t 
tight (MR) 
= OD easily reduced. J. Gabrielle 
(PI) ; 


Washing Machines (see Cleaning) 


Welding 

Advanced welding for space. Jones & 
Matthews 

Air bearing comes to welding (MR) 

Aluminum submarine: putting the pressure 
on aluminum. R.A. Coccola 

An pea pays off in hole piercing 
(MR) 


Automatic tig welding of Polaris rocket 
engine chambers from the inside out 
(cover) 

Automatic welding (T) 

Build low cost into machines. Hammon & 
Steele ws . 

Build your own beam device (MR) 

ses, eal discharge welding with copper 


Carbide joining process permits bigger 
products ( 


Double- wall tube welded in one step (MR) 


“Cold welding” of various metals in the 
ti vacuum conditions of outer space 


Dissolving. plastic traps argon ‘for pipe 
welding ( ; 
— beam welding goes ‘portable 


Electron guns for resistance welds 

Electroslag welding of submarine bulk- 
heads ..... 

ome prevents weld burns. H Josephs 


High-frequency electronic guns for weld- 
ing show promise for glass-to-metal 
welds (cover) 

Improved welding wire for Invar (MR) .. 

Induction butt welding process uses low 
pressure (MR) .. ; 

— - welding chamber is portable 


Pane a weld wire moving. "B.C. Mot! .. 

Laser microwelder built for production 
jobs ( 

Le 8 systems built for ti iny ‘welding jobs 


Laser welding calls for special design i 
(MR). 


Mig throws hot metal for tube welds (MR) 

More jobs for electron-beam welding (MR) 

New tools open new fields for electron- 
beam welding J.R. Kin 


1G . ° 
New twist in submerged-arc welding (MR) 


1964 production preview - Technical 
outlook — welding (report) ...........---..0.+-- 
Plasma-arc welding for pipe (T) 
fe torch makes many kinds of welds 
) 


Polishing welds on the Unisphere . ~ 
Power supply and wire drive .. 
Putti 
ity ( 
Russians as up welding arc nani 
tures (MR)... 
Short-arc welding for stainless (MR)... 
Solid state devices aid mig welding (MR) 
Soot indicates preheat epeehes sl 
welding E. Mayover (PI). Rectties 


Apr. 


Aug. 


27 


3 


17 112 


25 
17 
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(ed) Editoria!. (WR) Metalworking Report. (P!) Practical ideas. (T) Trends. 


Spotwelding technique im; pues in auto- 
motive body welding ( 

Stainless plate helps ead welder parts 
clean ° 

Stud welding speed gets a big boost (MR) 

Tig welding from the inside out . 

Tips on how to reduce distortion (MR) 

Venere ways to improve tig startup 


Ultrasonics weld styrene toys, boxes (MR) 

Use of PFP means better ultrasonic 
welds (MR) 

“Walking seal” holds vacuum for E-B 
welding (MR) 

Walking seal for E-B welds 

See events weld spatter. H. Josephs 

Welded lathe for rocket cases 

Welding cryogenic materials (T) 

Welding electrode provides for fast de- 
posit (MR) 

Welding a giant honeycomb . 

Welding of thick titanium in... 

ae on the outside from the inside 


“=r problem solved by metal strip 
Welding spotlighted at SAE meeting ... 
Welding tips on alloy 718 (MR) .......... 
Weld wires give good cryogenic welds 


Wire drag reduced in welding guns (MR). 


Wheels (see Grinding) 


Wire 


Broken wires can heal themselves (WR) 

Carbon steel rods (tables) (Ref. Bk. 
Sheet) 

Keep your weld wire moving. B.C. Mot! 

— wire made from metal powders 


Power supply and wire drive 

Stee! wire takes high temperatures (MR) 

Wire drag reduced in weldin 1 uns (MR) 

Wire needed for springs iachenko 
(tables) (Ref. Bk. beet) 


X-rays 


High- ae 4 x- ‘yb a probe parts in 
motion. 

Industrial samenate of thin sections ‘of 
steel and aluminum (T)....... 

Portability in x-ray inspection (MR). 

Single x-ray tube takes nase of mov- 
ing events (MR) 


Clear coating for zinc passes tests (MR) 

Crystalline zinc coat for less paint (MR) 

Fe-Zn coatings resist corrosion better 
than zinc (MR) . 

ee zinc al loy bids ‘for auto market 


Improvements in zinc- come steels (T).. 
More zinc in 1965 cars ( . 
New iron-zinc alloy coatings (TD... 


Zirconium — Zirconia fibers look good f for 


hi-temp use (MR) . 
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AMF Beaird Inc. Welding a giant honeycomb 

Aerobraze . TiC coating boosts press 
tooling fi e 

Aerojet- rahe Corp. Tig weiding from the 
— 

Aeroquip Corp. ay ny oes automatic ... 

Allis- Chalmers Mf ig. Co. Machining ter” in 
use’ stresses. F.A. Schick .. , 








ing time 
a tron ad ie Institute. ae 
jow-alloy stee 
bhw ftian (tables) 
Galvanized steel‘s new image. om | 

Parker (charts hs tables).. seine 

American Metal ing & Stamping 
Diemaking with an ++ ry ue a 





Ametek, Inc., Riehle Testing Machines Div. 


Anderson Actuator Co. Two-axis Wacing « on 
short runs. George DeGroat (able) .. 
Armco Steel I Corp. Which free-machining _ 
chromium stainless steel? W.C. Clarke 
Avco Corp. Before you plasma spray ... Pau! 
k 


Babcock & Wilcox Co. How to work alloy 
steel tubing. J.F. Beck (tables) ... 
a inc. How to rate your vend- 
W.J. Hill (tables) ................ : 
Barer Colman. Gage cuts grinder setup 





Barth Co Gun drill is four times faster. 
Kemp 


Bay State Teansive Products | . Copper- 
compounded bond for grinding wheels 
extends electrolytic form grinding .. 

Bethlehem Stee! Co. Electron = for 
resistance welds ...... 

E.W. Bliss’ Bliss-Portland ‘Div. Aluminum 
Submarine: putting the pressure on 
aluminum. R.A. Coccola ........-...--..-- 7 

Boeing Aircraft Co. Cork cuts cost lll 
missile insulation .... 

Easy way to age form titanium. R. E. 


ayton - 
Putting 5-axis NC to work. Taipale & 
Hutchison , 
Versatile new toolroom unit does four 
jobs ..... . 


Cc 


Cadillac Plastics Co. Should you bid on 
plastic jobs? 

Carbidex C How they ‘stamp those new 
SS razor blades . 

Carborundum Co. Six jobs for vertical 
grinders. Fred Keliner ... 

Carpenter Stee! Co. Defects in barstock. 
S.E. Tyson . . 

—_— Ultrasonics, Inc. Ultrasonic metal- 

working. Dr. Lewis Salamuth ...... 

Chrysler Corp. PERT goes to work for 
Chrysler. Charles Emerson (chart) . 

Chrysler's Amplex Div. Spec list for stain- 
less powder parts (table) 

Cincinnati Milling Machine Co. EDM: the 
State of the art 


ll 
13 148H 


can 
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COMPANY INDEX 


(includes only feature articles) 


Tracer, N/C, or EDM .... which method 
for diesinking? P.A. ‘Roop & others .. 
Cleveland Pneumatic Too! Co. Machining — 
H1] tool steel. Art Zimmerman 
(tables) 
Cutler-Hammer, ops oe gage Lab. 





Lasen comes to the 


ee Co. Plant plastic shop “moon- 


li oat . 
Dixie path Tool Co. High-speed forging 
doubles production 


Eaton Mfg. Co., Fuller Transmission Div. 
ar honing reduces transmission 
noise. Fred Stull (table) ... 
Erie Foundry Co. Build low cost into 
machines. Hammon & Steele ................... 


Fafnir Bearing Co. Better 
better bearings. P.K. 
How to replace bearings. H.L. Kolb ....... . 
Fawick Corp. Replacement enlivens a sap. 
Charles Emerson .. 
Ford — Co. Assembling a mixed bag of 


hing for 


to parts 
Breaking the design change bottleneck ... 
Electrocoating: Ford's giant step in 
painti Sa 
ay goes in for volume cold extrusion. 


‘Gear’ cuts slits in stock. Chartes “apres 


Magnets speed press. loading 
Making chrome plate more ductile . 


G 


Gardner-Denver Co. Hobbing internal 
buttress threads 

General Dynamics Corp. Will it stretch form? 
Sawey & Jolly ... 

General Dynamics Astronautics High- ‘speed 
x-ray films probe parts in motion. 
L.A. Milton .. 

General Dynamics General Atomics Div. 
Magnetic forming goes on the line ..... 


June 


Apr. 
Sept. 


Jan. 


Apr. 


July 
Oct. 


Apr. 
Mar. 


8 67 


13. 127 
28 «75 


20 114 
13. 146 


20 «(73 
26 105 


13 148F 
30 62 
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General Dynamics Pomona. Missing a good 
iano bet? H.E. Trucks (charts & 
tables. 

General Electric Co. Comparison of NC 
and conventional methods — figuring 
where N C pays off. Knauss & haanatad 
(tables) . , 

King-sized NC machines...... ® 
The nat of pan: R.A ‘Thomas 
(report) .. — 


General Motors Corp. Cold flow replaces 
soldering : sbi 

General Motors Corp., “Buick “Motors Div. 
New an solves flame hardening 


problem 
General Motors Corp., “Oldsmobile Mfg. ‘Div. 
Changing big dies in an hour. 
Uses modification of German cold- rolling 
principle Shits 
General Motors Corp... “Saginaw Steering 
_ Div. Magnetic forming goes on the 


Giddings & Lewis Co. Tracer diesinking 
gets a lift... 
Gisholt Machine Co. How to price ‘specials’ 
RR. Putnam (chart & tables)... . 
How to ‘price tag’ a product. R R. 
: Putnam........ - ee 
> machine spheres. 


Grumman Aircraft Engineering Corp. 
Assembly of space vehicles in dust- 
free clean rooms. Thomas Murray 


Hallden Machine Co. NC nnn wena 
gears ......... ’ 
Hamilton Watch Co. Photoforming parts 
from foil..... ‘ 
Hanna Co. Simple fixture speeds bandsaw 
ou! 


— Bros Inc. Automatics for micro- 


Heald Wachine Co. Basic tips on gun 
drilling. B.A. Holmstrom ; 

Henne, George bs & Co. Stitcher eliminates 
2 bottlene . 

Hewlett Packard Co. How to calculate 
blanks. Jack Benson ........... 

Hitchiner Mfg. Co., inc. Castability ratings 
for investment-casting alloys. K.G 


oynton : . re 
Holcomb Industries Gamble on N C pays 


Re 
Hydraulic Research & Mig, Co. Match 


grinding made easy. Marvin Kaplan 


International Business Machines Corp. Com- 
puter miniaturization — modules by the 
millions. Anderson Ashburn 

Graphic data systems wil! cut auto lead 
time 

How to hardcoat aluminum. RR. Greiner | 
(charts) . 

Model shop accuracy at production line 
speeds. Boedecker & Turits (tables) .. 
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January to December, 1964 


International Nickel Co., Inc. Tost life in 
Ni-Cr alloys. C.B. H 
why, where and how of — 


forming. A.D. Squitero 0... . 


K 


Kaiser Aerospace & Electronics Corp. NC 
speeds cutter positioning. Kloch & 
Patnande ... 

Kalog Jeep Corp. Tunnel honing. Charles 


merson ao 
Kearney & Trecker Corp. Automatic tool 
change in 5 sec: a 
Getting the most from ‘today’ S tools. 
J.S. Randall 
Kits wer de N.C positioning. Richard 


John 
be am Fe cuts idle time. R.J. 
Universal aaee for N/C. R.J. 
Klubertan 


Kelley industries, Inc. Cotting threads in 
glassware molds... ... = 

Kennametai, Inc. New idea in diamond 
wheels .. 

Kershner Micro Corp. For tiny parts, ‘think 
small. Lou Orlando . 











L 


Landis Machine Co. Rollability of copper 
ag a2. D.F. Griffin (table) (Ref. 
Rollability of stainless steels. D.F. 
ROE 
Landsverk Electrometer Co. Cheating £4 radio- 
active parts. D.L. Collins .. san 
LaSalle Machine Tool, Inc. “Make ‘the 
builder project manager’ Charles 


Latrobe Stee! C Cc made by EDM 
fail. Wendel! & Walton ...... ae 
Lees-Bradner Co. Lead error for helical | 
gears. Don Goodwill (tables) ... 
Lockheed Wissiles & Space Co. Advanced 
— for space. Jones & Matthews. 
Lockheed Missile & Space Co. Plating 
sium. J.W. Natwick (chart)......... : 
Shipley Co. Machining amet 
parts. T.K. Kelley ..... 
Lukens Stee! Co. Electrosiag welding of 
submarine bulkheads . 


Maag Gear eS Co. ‘Hand scraping’ on a 
surface grinder 

Mack Trucks, Inc . Better 1D gaging boosts 
engine quality : 

Martin Co. Z is ~ zero defects. P.B. 
Crosby (repor' 

McGraw- Edison C to Roll- formed ring re- 
places 13 parts ....... a 

Mcinnes Stee! Co. Nondestructive tests 
cut cost of forgings . - 

Metalcraft, H.K Progressive die makes an 
‘eyelet’. Loeffei & Zug ....... ev 

Metalix, Inc. Tried stee! rule dies for 
piercing? . 

Micro Precision Corp. * Tube forming’ in- 
Strument cases. L. Rubin .. 

Micromatic Hone Co. Tunne! honing. 
Charles Emerson . 


Miehle-Goss-Dexter, Inc. NC builds a wide 


product mix. J.W. Coultrap tidied 
Minnie Punch & Die Corp. Dies for medium 
runs are cheaper, lighter. Rupert Le 


July 
Apr. 


July 


July 


July 
Feb. 


Sept. 


Oct. 
Feb. 
Mar. 
Mar. 


July 


Aug. 
.. Apr. 13 148A-1480 


Jan. 


Aug. 


Dec. 


Aug. 


May 
Oct. 


20 


27 


66 
73 


6-79,81 
June 22-115,117 


20 


20 


28 
12 
17 
30 
lo 


6 
31 


72 


63 


65 
54 


62 
68 
94 
90 
51 
62 
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Moore Special Machine Tool Co. Where 
accuracy is a fetish. Rupert Le Grand . 


National Acme Co. Design of screw-machine 
products. Capesn & Eichstaedt (Ref. 
x} Saws 2 Nov. 23-109, 3, 4 Dec. 


Nationad . Machine Products Assn. 
ons of screw-machine products. 
res & ae (Ref. Bk. Sheets) 
Nov. 23-109, 3, 4 Dec. 7-125, 5, 6 
Nitroform, Inc. HERF makes ‘impossible’ 
tubing. J.L. Sird ...... 
North American Aviation, Inc. NC ean from 
the computer. H.E. Head ....... 
Photo templets grow up 
Tips on machining titanium. 3 E. Kiernan 
North American Aviation, Inc., Autonetics 
ae = for precise machining. A. 
on Co Ar Abrasive machining at work. N. 
Using the re nt cutoff wheel? D.J. 
Greenfield 0.0.0.0... : 


e) 


Olin Mathieson Chemical. es coil 
Stretches out....... cee 


Parker Rust Proof Co. Cold extrusion - 
what you should know about it and how 
it is being put to work. R.W. Perry 

Perfect Circle Corp. Hardening thin-wall 
cylinders 

Pesco Inc. Build low cost into machines. 
Carl Hammon & J.F. Steele = 

Precision Metal Products, Inc. How to 
grind and use spur bits. R.E. Clement 

Producto Machine Co. Die-set bushings 
speed up presses 


Rath & Strong, Inc. How to prevent stock- 
outs. A.0.Putnam (tables) . 

Reliance Electric & Engineering Co. 
Visual = speed coups for extra- 
short runs ... 

Reynolds aeautenll ‘inc. Aluminum sub- 
marine Pe the pressure on alumi- 
num. R.A. Coccola... 

Rockwell rea Co. Making N.C work harder. 
R.T 


Rogers tianfacturing Co. How we cut our 
steel costs. R.L. Siddle (chart) 


Feb. 


Feb. 


May 
June 


Apr. 


28 


22 
13 


88 


Walking seal for E-8 welds : 
Ryan Aeronautical Co. puis forming 
Saturn V tank ends 


s 


Sciaky Bros., Inc. New tools open new 
Kus. for electron-beam welding. J.R. 


Seat Specialty Co. Job-lot precision 
finishing. George Shaver, Jr. ......... 
Simmons Machine Tool Corp . Brings § Skoda 

machines to the US ‘ 
—_ -.. ene ready a $1300 car. 
H. 


mt. whee ‘Skoda machines to the US 
Smith, A.O. Corp. Keep your weld wire 
moving. B.C. Mot! 
Speedlap Corp. Flip plates automate flat 
lap. S.A. Boettcher ..... : 
Sperry Rand Corp., Univac Div. ‘The | pro- 
duction man’s guide to APT-ADAPT. 
R.A. Kelle 
Spotnails, Inc. Quick. -change turret pilates. 
James Peterson ...... ee 
Standard Pressed Steel Co. Thread-roll 
dies. Richard Carpenter (Ref. Bk. 
Sheet). . 
Star Cutter Co. Hobbing speeds and feeds. 
Herbert Gregg ..... wove 
Tooth forms for hobs. Herbert Gregg - pene 
Stocker & Yale. Measuring inside from out- 
side. S.1. Burack . sll 
Sylvania Electric Products, “Inc. Micro- 
wave Div. Automatics for microwaves . 


T 


Tata of India. ‘Add on as you go’ automation 

Ternes Steel Co. Reworked machine 2 spect 
shearing ....... 

Thompson Ramo Wooldridge Inc. | 
forging of integral turbine eae RW. 
Redlinger & others 

Torrington Co. You can swage canna 
parts. Rupert Le Grand .. 


Udylite Corp. Making chrome plate more 
uctile 
United Aircraft Corp. Hamilton Standard 
Div. Mea’ sian inside from outside 
S.1. Burack Me 
United-Carr, Inc. “Separate tool shop pays: 
off. Herterick Ae 
U.S. Steel Corp Polishing welds on the 
Unispher : 
by oF machining of steel beams. George 


Vv 


Van Huffel Tube Co. Tracing to ten 
thousandths. Charles Emerson................ 
Vermont Tap & Die. US joins 2 revolution 
in drill making .. 


15 


June 22 
Jan. 6 70 


Apr. 27 63 
Sept. 28 73 
Dec. 21 103 


Nov. 9 9 
Dec. 21 103 


Sept. 14 8 
Dec. 7 104 


June 22 97-112 
Ma. 16 9% 


Mar. 16 123 


Aug. 17 103 
Aug. 3 73 


May 11 112 
Dec. 7 100 


Sept. 28 94 


May 11 112 
July 6 66 
Feb. 17 110 
Jan. 6 66 


lh 102 
3 60 


Rohr Corp. Machining a ae: curve. 
H 


Emerson. ......... vee = May 25 Vickers Inc. Automation and employment > 8 75 


(ES RSC BEE Jan. 6 51 
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Warner & Suanty Co. Cutting index time to 
the bone . 


Western Electric Co. Holding unitorm 
tension during die feed. J.R. Shaffer 


Westinghouse Electric Corp. Automatic 
feed for large !amination blanks 


Eight N/C motions do it all ................... 


A 


Abies, G. Abrasive cloth cuts rubber 
Adams, F. Push-off pin is retractable 
Screws adjust jig leaf pin . . 
Allan, D.H.W. Choosing a high-strength 
low-alloy steel 
Ashburn, Anderson. Italy starts the NC 
plunge . 
Japan's machines: innovation begins 
Modules by the millions ......... 
Asher, W. Gage checks parallelism 
Askins, J. Blocks reduce tool chatter 


Baer, Fred. Czechs push standardization 
Czechs ready a $1300 car 

Baker, Alan. How to sharpen end mills with 
eccentric relief 

Balamuth, Dr. Lewis. Ultrasonic metal- 
workin 

Barker, A. Britt templets improved 

Bartolic, F. & others. Plastic fixtures for 
littie parts e 

— So F. How to work alloy steel 


Bell ‘C ‘hie jet aids grit removal 
Special jaws speed ee | 
Benson, Jack. How to calculate blanks 
Berg, Richard T. Fundamentals of boring . 
Making N.C work harder . 
Berger, F. Crochet hook is handy tool 
Biddle, Richard L. How we cut our steel 
costs : 
Binns, Jack. Ceramics make hogging cuts 
Bird, “ae. L. HERF makes ‘impossible’ 
in 
Bobbitt < Floating positioner centers 
castings for drilling, reaming, tapping 
How steel balls are made . 
Work angle cuts punch load 
Boedecker, R.F. & A.C. Turits. Mode! shop 
accuracy at production line speeds 
me Stephen A. Flip plates automate 


on .. Me Adjustable bushing ‘aids gun 


Bossman, C. Jig has indexing bushing 
Knife edge holds work during neal 
operation , 
Slip jaws hold wide work , 
Bouyer, M. Cutter solves drilling problem. 
Grinder serves as planer .... : 


ican 
chinist 


NC as a job shop tool. E.V. Hulen............ 
Specials make turbine blades. R.L. 


Westin e makes sure .. 
Wheeler Too! Co. Box tool cuts hexes or 
squares. Rupert Le Grand 
see — Works. a machining 
N.M. Gama te 
whitney, Ww. waa, Mfg. Co. eg you ‘drilling: 
holes you could be piercing? T.F 
Brolund (charts) ... 
Wiegand, Edwin L., Co. Versatile oven 
bakes enamel. W. L. Thomson. : 
Woodh Metal St Co. Portable. 
automation for a = amid -~_. 
H.A. Joerger, Jr. = 





26NC21 


12. 84 
9 Wh 


92 
83 


4 
84 


69 


AUTHOR'S INDEX 


Measuring large work in lathe 
Old tap makes threading tool . 
Boynton, Kenneth G. Castability ratings 
for investment-casting alloys . 
Bradley, N. Mandrel checks blade tip dia 
Socket centers ball plug. 
Bradley, P. Narrow slots cut in rings by 
small air grinder ... 
Brenish, M. a hold welding hose 
Brolund, Ted F. Are you drilling holes you 
could be piercing? . , 
Brosheer, Ben C. The revolution in tooling 
Pt. 5: Preset tooling for lathes ... 
Pt. 6: Preset tooling for turret and auto- 
matic lathes 
Pt. 7: Preset tooling for screw machines 
and multi-spindle eee 
Tooling to machine sp 
Brown, J. Diamond trues ae table 
Brown, J.S. Die cuts miniature bolt heads 
Burack, Steven |. Measuring inside from 
outside 
Burdett, H. Copper tube makes soft jaws 
Butler, J. Depth mike checks grooves 


- 


Cady, P. Die forms spring clip in one stroke 

Cappon, S.A. & H.A. Eichstaedt. Design 
of screw-machine eratects 1, 2 Nov. 
23-109, 3, 4 Dec 6 

Carpenter, Richard. Thread-roll dies 

Carter, Maynard F. Rx for stamping 
problems 

oa, C. Tin cans save painting cost 

Clark, S. Bags protect sprinkler heads 

Clarke, W.C. Which free-machining chromium 
Stainless steel? 

Clement, — E. How to grind and use 


Coccola, Richard A. Putting the pressure on 
aluminum 
— ‘Donald L. Cleaning radioactive 


Ouana, < Movable dies perform separate 
operations 
Coppinger, C. Gear solves threading 
oblem 


Coultrap James W. NC builds a wide 

uct mix Oct 
Crosby, Philip B. Z is for zero defects Apr. 
Crum, N. Emery cloth trues chuck jaws .... July 


21 
16 


26 
6 
30 
3 
20 
11 104 
20 «(72 
21 +69 
17 127 
26-NC17 


13 148A 
20 106 


(ed) Editorial. (MR) Metalworking Report. (PI) Practical Ideas. (T) Trends 


January to December, 1964 


Worcester Pressed Stee! Co. Rx for 
stamping problems. M.F. Carter... ....... Oct. 2 110 


Y 


R.A. Young Co. Stee! rule dies save on 
stock ; : saa 


da Silva, J. Internal gear teeth cut with 
end mill 
Davey, R. Tool removes burrs from tube 
DeGroat, George. Contour tracing 
Molding thermoset plastic 
Plant plastic shop ‘moonlights 
Tape machining of steel beams 
Two-axis tracing on short runs 
250,000 holes a day 
Denst, Alexander A. Draw bench tools size 
square tubes 
Diachenko, John W. Wire needed for springs 
Dryere, Pablo. How to lay out split dies 
Dunn, D.J. & others: Plastic fixtures for 
little parts 
Dwyer, John J. Jr. Air and electronic 
gaging . 12-95-110 
Cutting fluids . le 105 


Eaves, C.A. & others. Plastic fixtures for 
little parts Mar. 
Edgar, Charles T. & WP. Knauss. Compar- 
ison of N C and conventional methods 
— figuring where N C pays off June 
Eichstaedt, H.A. & S.A. Cappon. Design of 
screw-machine products 
Nov. 23-109 3, 4 Dec. 7-125, 5, 6 Dec. 
Emerson, Charles. Building-block machines 
the pros and cons 
Cadillac retools its piston line Feb. 
‘Gear’ cuts slits in stock Aug. 
‘Make the builder project manager 
PERT goes to work for Chrysler Feb. 
Replacement enlivens a shop Jan. 
‘Tailor mades’ build Rambler 6 Apr. 
Tips on toggle-action clamps Mar. 
Tracing to ten thousandths May 
Tunnel honing 
Emerson, Herff %. Machining a parabolic 
curve May 
Enberg, E.H. How to choose the best 
indentation hardness test Aug. 17-89-100 
Enrick, Norbert Lioyd. Plug those quality 
leaks Dec. 7 106 





January to December, 1964 


Fehely, F. Indicator holder has wide range .. 


Piercing die for thin stock 
Finney, Burnham, At the heart of the matter 

Big brother is not the only “out” 

Cheers for a pioneering program . 

Get the most out of them 

A glance back — a look ahead .. 

Heating up the economy ......... 

How much is enough .. 

If able and willing .. 

In from the beginni 

It dare not 

No built-in guarantee 

No time to lose 

No time to t 

Olympia show scores a hit... 

A policy packed with trouble 

Profits do not come easy .. 

Shuttling off to London ... aise 

Signing your own death warrant . 

Things never stay put for wand 

Time to destroy a myth 

Trying to doubletime industry .. 

Two plus two equals three . 

Unloved and unwanted... 

A vanishi 

The year o' 

You have no choice .... 

You know the answer.. 


Fowler, E.L. & J.F. McAuliffe. 9. 
MAFAGING SLCENS .....-....cceceeccerverneenernensnee ' 


Fried, N. Liquid Teflon has shop uses . 
Split mandrel is easy to make 


Friedman, H. Punch press embosses cards .. 


Fristaed, A.E. Automaking in Sweden 


Frommelt, H. Face mill roughs and watehes 


in one pass 





G 


Gabrielle, J. Samples prove right angle 
bend allowance 
wg | OD easily reduced . 
Galka, T. Sheath guards lathe 
Gamache he, Norman M. Abrasive machi ing at 


Tool a thin rods . 
“> hold chuck keys 
Gerber, B. Edge finder is made for NC 


Gerber, H. C-clamp makes handy lifter ..... 
How to grind a scraper 
— measures staggered tooth 





Notch a aids box tool turning .. 


Ends Aug. 3-81, Aug. 17-114, si 


28-106, Oct. 26-176 
Wax aids centeri 
— M.J. Diemaking with an oval 


How to draw a pointed shell... 


Goodwill, Don. Lead e 
Gorden, R. Tool chamfers OD ro ID... 
Goulet, E. Angle gage for smal! work 
Feet increase caliper capacity . 
Protractor has many uses .... 
Saw guide checks cut depth 
way Daniel J. Using the ‘right cutoff 








one’ Nerbart “Hobbing speeds and feeds . 


Tooth x for hobs 
Greiner, R.R. How to hardc 
Griffin, Deusid F. Rollability of copper 
alloys 
Rollability of stainless steels 
ta, K. Cutting taper threads... 
heet metal drilled safely 








Haeberle, Carl B. Tool life in Ni-Cr alloys 

Haller, K. Sub-head handles smal! work 

Hammon, Carl & Jay F. Steele. Build low 
cost into machines 


rican 
chinist 


Hart, J. Scope measures tool wear ..... 
Hatschek, Robert L. NC selector guide ‘04 
Specials make turbine blades......... 
Head, H.E. NC right from the computer . 
Heine, Hans J. Drilling malleable iron.... 
Milling malleable iron 3 
Henry, Robert M. & Benjamin Schneider. 
Rx: ‘Siamese twin’ four slide 
Herterick, Vincent R. Separate tool shop 


pays o ; 
Hicks, Tyler G. Expansion fits with 
nitrogen 
Metal removed in drill ng 
Hill, R. Ball improves chuck wrench . 
Fixture holds thin tubing 
Ring fixture saves labor 
Hill, W.J. How to rate your vendors 
Holmstrom, B.A. Basic tips on gun drilling 
Hoyle, Richard. How to select packing 
Hulen, E.V. NC as a job shop tool 
Hutchison, |.& R. Taipale. Putting 5-axis 
to work 


Isetts, R. Gage checks four holes 
Holes prevent bushing loss 
Jaws improve chuck range 
Work holder speeds buffing 


Jackman, Paul. Before you plasma spray.. 
Jacoby, R. Simple setup cuts oil grooves .... 
Jagen, R. Center avoids changing chuck 
Joerger, Herman A. Jr. Portable automation 
lor a small press shop. 
Johnstone, — Kits heck NC 
Sitionin: bo 
ae T.P.& €. J. Sawey. Will it ‘stretch 
Jones, Mi Form die has unusual features. 
Jones, E. Solder aids punch layout . aide 
Jones, W.S.& W.D. Matthews. Advanced 
welding for space. . 
Josephs, H. Graphite prevents weld burns... 
Hot oi! blackens tools... ; 
Layout dye aids centering 
Water prevents weld spatter 


K 


Kane, William B. & others. Tracer, N C, or 
EDM .... which method for diesinking? .. 
Kaplan, Marvin. Match grinding made easy .. 
Keller, W. Cross grinding makes lapping 
easier 
Shaper broaches keyways in fiber t blocks 
Straddle milling to tenths ....... 7 
Kelley, Robert A. The fpptestion man 1's 
guide to APT-ADAPT. 
Kelley, we K. Machining shear- spun 


par’ 
Ketter’ Fred. ‘Six jobs for vertical ‘grinders 
Kemp, John M. Gun drill is four times 
We cenceesencenisicicndiphinsiibsbbeitibistinie 
Kiernan, Bruce E. Tips on machining 
titanium .. , 
Kimberling, D. ‘Bushing aids coolant flows 
C-clamp holds circular work 
Die repairs leadscrew thread ... 
Drill pad aids threading . 
Locator improves boring . 
Multiple carriage stop aids lathe work .. 
T- nut locates work in mill......... 
Tool turns small balls . 
Wire holds screw for driving........ 
King, James R. New tools one new fields 
for electron-beam welding . 


17 121 
26-NC21 
vB 


June 8 67 
Nov. 9 88 


June 22 126 
Feb. 17 127 
Mar. 16 134 
June 22-97-112 


Mar, 30 64 
July 6 
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Klein, R. Mill uses compound rest ie 
Kloch, Al and Fred Patnande. NC speeds | 
cutter positioning 
Klubertanz, Robert J. Tool presetting cuts 
idle time 
Universal tooling for N C 
Knauss, Walter P. & C.T. Edgar. Compar- 
ison of N C and conventional nethods 
figuring where N C pays off 
Kolb, Harvey L. How to replace bearings 
Kosch, Q. Collapsing punch saves second- 
ary operation 
Koslow, H. Block guides center punch 
Brush keeps leadscrew clean 
Fixture centers shafts 
Fixture mills keyways automatically 
Gage aids die setup 
Guides solve boring problem 
Lathe chuck parallel is adjustable 
Lathe rig drills off center 
Milling cutter cuts rubber 
Rig increases hoist capacity 
Sensitive drill attachment fits radial drill 
Sensitive head fits radial drill 
Tool picks up smal! holes 
Tool re-bores lathe tailstock 


Layton, R.E. Easy way to age form titanium 
Leavitt, B. Magnets hold slug separator 
Leckemby, R. Arm checks lathe tool height 
Le Grand, Rupert . The art of roller 
burnishing 
Box tool cuts hexes or squares 
Cheaper dies for medium runs 
Drill 0.35-mm holes automatically 
What you should know about press feeds 
and unloaders 
Where accuracy is a fetish 
You can swage shaped parts 
Lepore, A. Lifter pulls work from die 
ool trims tube ends 
Lettino, F. Cutout improves loupe 
Mirror reduces downtime 
Polyethylene bags save time 
Rubber bands hold lamps 
Straightedge simplifies perspective 
drawing 
Threaded inserts are driven in punch 


press 
Loeffel, E. Coil handling machine does 
several jobs 
Loeffel, Emil & Joseph Zug. Progressive 
die makes an ‘eyelet’ 
Long, 8. Half clamp aids measuring 
Long work cut on bandsaw 
Repair saves chipped die block 
Screws increase vise capacity 
St’d reamers cut offsize holes 
Lyons, L. Bridgeport does grinding 


Malinowsky, B. Rest aids scraper grinding 
Matthews, W.D. & W.S. Jones. Advanced 
welding for space . 
Mayover, E. Soot indicates preheat temper- 
ature for welding 
Mays, J. Chain link Forres removed 
WeAuliffe J.F. & E.L. Fowler. Machining 
maraging steels 
McLaughlin, C. Boring tool back chamfers 
Caliper measures countersink . 
Depth stop fits tailstock 
Drill device breaks edges . 
Drillpress serves to trim drawn shells 
Fixture grinds square bars 
Fixture holds bronze disks 
Guide improves square 
Kitchen knife cuts rubber . 
Lathe fixture slots screws 
Punch machines rubber 
Punch performs double duty 
Rockers grip tapered work 
Setup makes clean cutoffs 
Simple die forms and blanks... 
Sleeve improves tube cutoff... 
Support improves fly cutting 





Tool spins down covers . 
Turret stop fits drill press 
Unusual tool slots tubing 
V-block aids grinding 
Vise has hold-down jaw 
Mikton, J.R. Germans go al! out for NC at 
Hanover 
Machining parts by ‘families’ 

Miller, H. Brazing problem solved 
Growler expands bearings 2 
Quick thinking saves money 
Safety night light 

Milton, Leslie A. High-speed x-ray films 

. probe parts in motion 

Mot!, Byron C. Keep your weld wire moving 

Muller, H. Clock checks working time 

Murray, Thomas. ‘Just one speck of dust’ 
Space tools come down to earth 


Natwick, John W. Trouble plating 


magnesium? Feb. 
Navo, D. Holder saves chucking time Aug. 


) 


Obenour, R. Tool expands to finish slots 
Orlando, Lou. For tiny parts, think smal! 
Orthwin, S. Punches are self-aligning 
Otos, H. Compound angies easily set 
Workpiece acts as its own sine bar 


Parker, Charles M. Galvanized steel’s new 


image 

Patnande, Fred & Al Kloch. NC speeds 
cutter positioning 

Pearson, Philip K. Better quenching for 
better bearings 

Perry, Ross W. What about cold extrusion? 

and here is how cold extrusion is 

being put to work 

Peters, J. Irwin. How to work tantalum, 1.2 

a ae Quick-change turret 


plat 
Phillips, R Air jet helps light furnace 
Threads easily lengthened 
Pierce, R. Die head cuts serrations 
Platt, R. Window shade makes chip guard 
Polley, L.C. & others. Racial forging of 
integral turbine wheels 
Prasad, J. Slotter turns and faces 
Pundick, Boris. Spear making updated 
Putnam, Arnold 0. How to prevent stock- 


outs 
Putnam, Robert R. How to price ‘specials’ 
How to ‘price tag’ a product 


ican 
hinist 

4 Qa 
6 88 
14 
3 


Quinn, E. Tracer increases EDM versatility 


23 
14 
17 
26 


13 148F 
14 8 
3 8 


22 87 R 


13 148E 


Randall, apse - gett the most from 
today’s too 

Rausina, ; Special tool broaches hex 
shafts 


Redlinger, R.W. & others. Radial forging o ‘of 
integral turbine wheels ....... 
Restid, A. Hub saves grinder wheels 
Wheel dresser is easily set . 
-—_ R. Glass fiber makes handy drill 
emplet  ........ ioe 
oid sx saw blades make ‘radius Scrapers 
Plaster helps cut glass fiber 
Plaster makes safety wall 
— relocates holes : 
17 104 imple gage checks thickness 
l } Ropo, Pad h. & others. Tracer,N C, or 
7a EDM. .which method for diesinking? 
Rubin, L. ‘Tube forming’ instrument cases 
Rush, F. Adjustable holder locates 
indicator . 
Cutter trues-up lathe bedways 
Detachable can handle prevents spills . 
Feeder handles short lengths 
Fixture aids nipple machining 
Fixture simplifies backing-off on lathe . 
Gage ensures true keyway i 
Heavy chucks romaued safely ..... 
Indexing fixture simplifies multiple 
ading 
Key permits steadyrest use 
Large pipe facilitates rod bending . 
Lug helps check section of ames and 
Slotting punch ..... = 
Mandre! aids backing-off operation 
Mandrel! aids gage grinding 
a nest permits handli ing s several 


Pad “em rolled edge 

Punch breakage prevented ....................... 

Simple fixture grinds concave arcs . 

Spare center centers work : eK 

Special test bar checks alignment of 
machine spindle ... 4 

Spring takes up play in vise 

Steadyrest holds small work 

Stock stop saves stock ms 

Rychlinski, C. Jig boring ema saves 

setup time bi 


oa © C.J. & T.P. Jolly. Will it stretch 


Schick, Feed A. “Machining under in use’ 
stresses ... : 
Schiff, 1. C-clamp pulle | laper ‘pins .. 
meas increase vernier caliper 
rang 
Schneider, Benjamin & R ” ‘Henry. Rx 
‘Siamese twin’ four slide ¥. 
Schultz, R. index bar saves grinding time . 
Schloss Edward F. & others. Tracer, N ys 
... which method for diesinking? 
Shafter, John R. Holding uniform tension 
during die feed seseeeee 
Shaver, George Jr. Job-lot precision 


finishini - 
Sperman, J yo is useful accessory | 


Squitero, AD The why, where and how of 
electroforming .. 

Srinivasan, J. Splined shafts can be ground 
in centerless grinder 

Staal, E. Guard protects table handle 
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Steele, J.F. & Carl Hammon. Build low cost 


Strasser, F. Drill jig has depth gage . 
Stop permits stock economy ......... 

Strine, K. K. Thin slotting made easy 

Stromer, H Tool removes dents from stain- 
less steel ducting 

Stull, Fred. Gear rom Se reduces transmis- 
sion noise ..... #® 

Svoboda, E. Center supports ‘end mill. 


Taipale, R. & |. Hutchison. Putting 5-axis 
N.C to work .. 
Thomas, Richard A. The language of tape... 
van ma R. Cone deflects boring chips .... 
ty L. Versatile oven bakes 


wy J. A & others. “Radial forging of 
integral turbine wheels — 
Tlusty, Jiri. The be of machine tool 
ae - 
Trucks, H.E. Ler; } a good castin bet? 
Turits, A.C. & oedecker. | aap 
accuracy oy th a a line acneee 
Tyson, S.E. Defects in barstock . a 





Vv 


Van Kirk, R. Easier trig solution ... 

Vena, A. Countersink clinches rivets........... 
Hoist welding torch safely .................00 
Metal strips save drawers ......... 
Revolutions easily counted 
Screws make socket wrench 


Ww 


Walter ¢ A. Optics for precise machining .. 
Walker, C. Tap and die holder fits engine 


waties " Boring bar has remote clamping .. 
Boring bar is made from steam tube _ 
Chain, puller saves trouble ................ 
Clicker improves large index fixtures... 
Conical check angles 
Differential screw aie boring tool 
Facing head mounts on boring bar 
Fixture adapts old 9 foot-bed. lathe for 

deep hole drilling... 
Floating holder supports taps 
Jig locates from rough hole 
Knurling tool is hand operated.. 
Lathe center is adjustable ... 
Lathe replaces mill! for cutting flats. 
Pivoted clamp saves space .. ae 
Plates adjust spring length ... 
Plungers eject trimmed scrap. 
Roller supports long shafts . ... —_ 
Screws permit minute adjustments. on 
cams....... 

Self-opening pivot ‘clamps hold round 


Setup bores mill outboard bearing ... 


Be nw ciao 
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Shop-made turntable has many uses 


ing-loaded clamp holds fragile parts .... 





m ; EDti 

Wendell, L.R. & L. R ‘valton When tools 
made by EDM fa 

White, B. Simple block guides taps. 


rican 
chinist 


Winston, Don. Russia’s new metalworking 
beef-up 


Wolf, B. Paulas can do double omy 
Quick-change die does many jobs ... 

Wolf, C. Linked clamps save time... 

Wood, S = dial indicators align steady- 


Zz 


Zeller, E.R. Broach made with toolbits ... 


Zimmerman, Art. Machining 11 tool steel . 
Zug, Joseph & Emil Loeffel. ieonatnantae 


die makes an ‘eyelet’... 
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